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(54) Title: METHOD OF EXAMINING (-) STRAND RNA VIRUS VECTOR HAVING LOWERED ABILITY TO FORM 
GRAINS AND METHOD OF CONSTRUCTING THE SAME 



< 

(57) Abstract: It is intended to provide a method of examining a (-) strand RNA virus vector having a lowered ability to form grains 

O or a lowered cytotoxicity or lacking the same; and a method of constructing producing the vector. It is found out that the formation 

^ of virus-like grains in cells having a (-) strand RNA virus vector transferred thereinto can be regulated by lowering or eliminating 

Ig^ the localization of M protein expressed in the cells. Thus, a method of examining a (-) strand RNA virus vector having a lowered 

fs^ ability to form grains or lacking the ability, a screening method, and a method of constructing the (-) strand RNA virus vector having 

O a lowered ability to form grains or lacking the ability are provided. The vector having a lowered ability to form virus-like grains 

^ or lacking the ability is highly useful as a vector for gene therapy, since it never causes cell injury or immune induaion due to the 

O secondary release of the virus from the cells into which the vector has been u*ansferred. 
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ifi¥. ±>y-c^^)V7. (sev) ^^ts i-)mMk^^)vx<Dm^m^i^m(Dm 
HfCcto, m^^mA^^^-tLX(Dmmti^jAti^r:>xh^^ imwmm^ mo 
/70055 ^^nmoo/mio) . Li^L. cn<^<D^^^-i!}m'D^m^(Di'D\z 

5/0^ ^®tg<&^;fc;^ ViFiX^SeV^^A iE>%^4 }V7.mMtf- (VLP : 
virus, like particle) (D^*tH*i|i^$nTVi5. J10J:5/^j;VLP&4llbJ^j:Vi':7 

Matrix (M) m:B\t}dV:t>mmzfp>bmU'i^m^VX\^^^:iti!}^. "ty^-CO 
^}V7. (SeV) m(D {-)mmk^^)V7.xm.^-^nT\^^^. mX\t. vesicular 

stomatitis virus (VSV) omiBO^m^oys^X^ ^ )V7.Wkl' (VLP: virus 1 
ike particle) 0^^*«M^$nT:feO (Justice, P. A. et al., I. Virol. 69; 

3156-3160 (1995)) , ti^SiParainfluenza virus(Dii'&'bM®eo^5>©3S^^1?VL 
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?M^C^:it-Am^-^rLT\^>^ (Coronel. B.C. et al., J. Virol. 73; 7035-7 

038 (1999)) . :i0j;:omm&¥nr(on?mmzmLx\t. ^xo (-)mMk^ 
^z.tit. ±x(D (-nmk^^)v::Kx^mLxi^^^tmm-^^tti^x^^ (ca 

roff. H. et al.. Microbiol. Mol. Biol. Rev. 62; 1171-1190 (1998)) o 

tf u tymmznr^im&oMmfsi'^mzmvx^iz&j^iD^^iz^ttb^ 

Ztfj^Xt^o \£V^>^^(DmtfS.^<D},mmm±(D^J\dy\^yyh (Lipid r 
afts) tmtnx\^^^^ (Simons, K. and Ikonen, E. Nature 387; 569-572 (19 

97)) T^D^ 7t^mtitoiii-m(o^of3:w-i^>^wwm^m\z^m^(DmM 

m^tl^xmM-^nrc (Brown, D.A. and Rose, J.K. Cell 68; 533-544 (1992) 
) o ■i>y)VJL>1f^^)V7. (Ali. A. et al., J. Virol. 74; 8709-8719 (2000 
)) » M0O-()VX (Measles virus; MeV:Manie, S.N. et al., J. Virol. 74; 
305-311 (2000)) RZSSeV (Ali, A. and Nayak, D.P. Virology 276; 289-303 (2 
000)) mxO\dyYyyh (Lipid rafts) X(D\fV^>mmmm^nx^V). 
^CXmB\tJL>^ti'-:fmB ismeWBthm^-^M) -^ribonucleoprote 
in (RNP) *igiaibtfU:^->?^fig*{SjtT§, W^^^ )VX7'iL>:f^} tmm (bu 
dding) omWit} tf3:-::>X^^^ t^^^n^ (Cathomen. T. et al.. EMBO J. 17; 

3899-3908 (1998), Mebatsion, T. et al.. J. Virol. 73; 242-250 (1999)) . 
mWz. MSe«spike®e®cytopIasinic tiUtm-^T^Ct-ib^. ^yy)lx.> 
•tf»^w;U7. (Zhang, J. et al., J. Virol. 74; 4634-4644 (2000)) RtJCSeV (Sa 
nderson, CM. et al., J. Virol. 67; 651-663 (1993)) mx^-^tlX^Kf. * 
rcmt(Dm^%^>y)VX>-^^^}V7. (Rulgrok. R.W. et al.. Virology 173 
; 311-316 (1989)) A°^-f >7;i'X>1f ;|/7.S:meV (Coronel, E.C.' et 

al.. J. Virol. 75; 1117-1123 (2001)) mx^-^tLXl^^^o M\Z. m&^^(D 
:tU^'7— J^^ife'v^P-^d^SeV (Heggeness, M.H. et al.. Proc.Natl.Acad. Sci.U 
SA 79; 6232-6236 (1982)&r;7iCi(gttP|^0^':7>r (Vesicular Stomatitis Vir 
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us; VSV:Gaudin, Y. et al.. Virology 206; 28-37 (1995). Gaudin. Y. et al. 
, J. Mol. Biol. 274; 816-825 (1997)) ^T^^^tl, Z.n?>0<(D^^ 

nxvi^. t' u :t>m^:^mmzm{>LrcMmtm^t Lxsi^Tommim 

5o Wtm^^P^JVX (Rabies virus; RV) Gm&!R.^miZ^\^^Tn?J^m 
m/dOlzM'PV (MebatsioD, T. et al.. Cell 84; 941-951 (1996)) , mBiK 
*MICi5ViTm/5O0.O0OOT(cMiJ>Lfci:#^$nTViS (Mebatsion. T. et a 
1., J. Virol. 73; 242-250 (1999)) c Sfc, mm^) (MeV) ©Ji^, m 
e^^^fc^feViTcell-to-cell^a^jO^/LjiU (Cathomen, T. et al., EMBO J. 
17; 3899-390,8 (1998)) . CtHt\dV:t>mmmm^tirc^r;^^t^^^;i 

t^^nt^o ^fz. mm(Dm^fLmf)nm^mw&<Dcytoi>iismic tail mmn 

#J©x-;W (DmrniZ^-DTh^CXl^^^ (Cathomen. T. et al.. J. Virol. 72 
; 1224-1234 (1998)) , mzSeV\Z^l.^Ximr(D^hB^^fmztj:^X\.^^o SeV 

omzMtit^mmmzm-ox\,^^fB^ im-^zfjvi^i^mm^Lx^^^^r^) , 
■^n imzm) ©cytoplasmic unmmBtm^vx\,>^:itiDm^nx\,^^ 

(Sanderson, CM. et al.. J. Virol. 67; 651-663 (1993), Sanderson, CM. e 
t al.. J. Virol. 68; 69-76 (1994)) „ mt>. *^HJ#e«, ^U^ym^om 
■r^'5«JII±©U tfy K^7h (Lipid Rafts) ^mBHt^^^mzMW^M 

rctt)\zit. Fsr)fHN®cytopiasinic uiit(DB'^^mmx$>^\ mmtmmmiz 
^^L^f}^^?:^zmt^^'r^:itx\ vRrmo^mmmzm'^rzmxmmm 
^mmnxi^^^ti&Tirco 
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fee mt, ^^vM^ )V7.^^^^^mm(Dmm±iz$mv^othrcm'^. 

>:7^;i/7.^^]tf §ii@2:#SiL^tj-n«fj:ST, ±EOJ:'5»CRV (Mebatsion, 
T. et al., J. Virol. 73; 242-250 (1999)) RCXMeV (Cathoien, T. et al.. EM 
BO J. 17; 3899-3908 (1998)) -e^tC^^$nTVi§->;^xA, Bp-fevacccinla v 
irus (W) "TdriveLifcT? polyieraseTffgS^^^TSi/XxAT^ia^-riJ'- 

0^^)vx\m^nm<. ^rc^mmm\znmvrcm\ mmvrcm^m^^jv 

h (Lipid Rafts) ^MWi'r^'^m^^^-^nx^^^YRZmm&^iK^'^-ii^Tl)-^ 
, ife§Vi«Je-ne)Ocytoplasinic tail0^5>-Sr^^^-&5^M<&SAl"SiI 
;ie>n5, -fib. <HpfcSeVO:i^(iF^^S! (WOOO/70070) ^V^OT^^S (Stric 
ker, R. and Roux, L, J. Gen. Virol. 72; 1703-1707 (1991)) \Z^\^^T^<(D 
VLPd^#«Ef 5C:i:*«$g#$nTVi^. IP'S, ^m»:*:#< ttii^Vi^i^^Sl^n^c 
^ieE*-e©Blf. spikeSeidHLTcytoplasmic tail£i^TVLPJ^^tJ^#f § t 

^ « s -r ^ vLP^jf ai»$fj $ nfe^ ^7 - ^tc^o^-'d (dm^ 

ikelieic^^^WT^t)©^mfnti, (f!iA«32iC) ':7.f;i/;^4:g|S: 

0, VLPJ^fifeS«l^J-e#§pItgtt3{»^*5^:#;lifco i:©i6*l©fefefc, ^^Bj^e 
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wphx^Ki. mzmu (381C) \z^i^xmB(Dmmmi)mmzmpvx\/^rco 
^m^^M^mKM^'?'^^ts:i(DSemmm-^^rcmm\ziBn^mBn^^'(M 

mBm(Dmmp^m^^^m.^u-^-mumiz^^nL<m^rctc^. m o 

2X:) {C:feViTt)m^®T(DMIie©^«EJiWiclC<STUT:feD, ^/hW (micro 

tubule) (Di^mizi&\f>mxm,^-^nrco ^m. (zix:) rmmB^mfh"^ 

mzf^-r^xm^vxmmvxi^^^-^mmm^^tnm-^ntzo £;±©^^5&>e>, 
umm^^^^^x^ ^ jiT.x^'Ammm.'f-^m'pi^x^^^o^it. ^j^bk®* 

^ntco fcT, umBM(DiEnfs.mMP^m^^mi^ctiz^y). nvo^mi^^ 
^^mizmi-r^^t7!}^x^^tmx^n^o ^tc. mBnommizitm^b'^t 

flai^^s©^:i:'&^^i;^-&> 'wmm\zr.'Aniiim'r-<DWJ>^mj^t^^t-d^'^ 
mtm^^n^o ■tf3it>%:^mm^^\t, mBnommziiim^^}^^'^^^^ 
f3i^m^^t^i-)mmkry^)V7.^i^^-^mm-r^^t\z^^x. n^m^m 
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n\z^^. M;tt^spikeSa ©cytoplasmic la.il^rc\t^nUMBM(DmWl.(D^ 

mz^^nfM^o^m^u^T^ctifim^xh^o ^sic, Mse^©«t) 
^^lifeT^^o :iti^(D:^mt. seninx\m<. ^o(-)ma'^^juxt* 

D^mizmMx^^f^mm^^^-^mmLtc. mwrn^zit. EseK^fcjiLsiiF 

©««|^M^Wf §SeV PSeMite^, )5:e>tJ^lCN1197S:feJ;mi795E©fim^^ 

tx\ z.Mom^'f-iz^mofs.i^^^^ ^-\zit^. mm\z^^ ^-^mxvtc 
mzm^. mxMB^'fr^^mt^mm^o^m^i^-d^^Mizmi-^n. mmm^ 
^^m^ }i7.mn.^<DrAmmhmm\zm^hrco i^rc:^mmm^u, ^(D?m 

M. HN, p, i^^zA^Bn<Dm(DmBmz^m^^t^o-()v:^ 
nm^'^i!)mmizm{i>vtc. 

^MXhfcmmzm^mBwomum^(om%t^%±\zxnhtz^^)]/7.<Dm 
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i)mmnrco m^'j'^ifi^Lrcmm^^^ )V7.m.'^\m^mm(D^m±m^\z 
w mMm±<Dt}mxmii^^n. z(D^^)V7.^mxhrcmmx\t. ^^jvt. 

um±mm(Dmm±m^izm±iQ' cimm±<Dtimxmia-^n. n^nrco^ 
}V7.(D2:kui'mmm\tBt/vEm^vx\^^rco ^rcwmm^'^'^x^Lrc^^ 
)V7.^^^-\t. ^n^nmm(om^f-^iR.^'^'iircm^\z]t^mm^mmm 
mizi&TLxi^^^ctmm-^nrzo ^(Dt>^ )V7.^^^-\t. Wimmznh 
x-iy^t^^^xs^yM h PT^^^< jieT^«AT#§ z. tt^T^-^n. 
mmm^'^ts0<ommz^m^^m-r^mBF¥'mx<^^-thxm\mtim 

lom^mmwsmzmv. i:^^wmz\-i. 
(1) {-)mmk^ ^ )V7.^^ ^-(D^'^^jm^^^-r^isw^h-ox. 
^-^mxvrcmmiziii-y^mBnomtE^^tiit^xm^^ts:^^. 

(a) m^^^-^M^xhtzwmzmm'^nm.om^^i^m^jM. 

(b) ^mw}myi^it\m^htc^i7i'-^mm'^iM. ?&^tfm 
(3) mBn(omwfi. uWiBmomu^Mommxh^. (d i^tc\t (2) 
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(5) mo^no^m^. MgesMiia^®®M*Tr^§, (4) iztmoi^m 

3l4R$n?)3t^^O^^#T*^, (4) S/ttt (5) \zmL<Dl3^. 
ii^^feT-ab^T, (4) 75^^ (6) 0ViTn;()^(clE«©;&j*{cJ;OI^S^rc«¥ 

^^-tt^xig-r^s, (8) \zW^o:)sm. 

(10) -k>^-r^''i';l^7>MMeK(73G69^ T116> 45=t 

jmmo7^jmzmm-^ntz{-mmk^^)V7mB^^u-Yr^'&Brf' 

nh^. (9) (cl3«0:ir& 
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(11) itiiaxgd^x m^'?'/)^xmLxi^^^i-)mMA0^)U7.^^^-^. n 

sxSTafes. (8) \zt&no:^m. 

mt^. (7) i)^^ (11) ©ViTtlJ&nifBicO^^i*. 
(1 3) iam^^i4^SHN»e^7!)^\ 't>^-( ^ ^ )l7.WmBnOk262. G264, 

e^T^s, (12) \zmmo:^^. 

{SitTi., (7) i)^^ (13) ©v>-rn;6Mc|B«i©;^^, 

(1 5) Pjife^O^^;^)^, -fe>i5^<«:7^;i/XPSeK0E86:fectt>7^fc«L51HC 

^ST'^S. (14) fclB«©m 

(16) Lil^^0^M5&?. •fe>i5^-<':7^;i.:5^LgaKc7)N1197cfeJ;DC/^fcJiK1795 

izmmr^i-)mMA^^)V7.imBm(D7^ym^mm(D7^ymizmm^n 

fc^MT^S, (1 4) (15) \zBMi.(D:^m. 

(17) '^^iS'-OS^^iK^S S'CftlTTff^XigSr'^tf, (7) ;5^e> (16) 

(18) (-)mRNA'>.f;i/X*Vl7^^Vr>^;i/7.Tib'5, (1) f)^^ (17) 

(1 9) A75i^V':>^;i/X/5>t-t>i5^-<'>^;M-e^^, (i 8) jciBm©:;^^ 

(20) (7)55)^5.(19) a)Vifn*>folBm©;&*6{lJ;OM3i^nfc, 
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(2 1) m^mx(-)mM^^^JV7.'v&^x. mmmsBM^^r^'^K m^:?^ 
(2 2) TIB (a) fi^^ (d) i^^?>u^m^^mn-^n^'j>tii< th i-o(D^n 

MgaM®G69, T116> ^^m\m^ihf3i^mi:^M1Si-^n^{}>^< thl-DOT 

imBmmmi^^wt. rcmms(DT s y m$>^^^itm<D (-) mA^? w ;i'7.Mg 

(2 3) ^pp:<th (a) :fej:tX (b) ©iiSSWr^, (2 2) izUMO^^ 

(2 4) i!>;^<^:fc (c) ^i:ZS (d) ©ftS^^WT^, (2 2) {c|B«©^^ 

(2 5) (a) ;5^?> (d) ®^T(7)ttS^^«> (2 2) fC|B«©'^7^;U;:?., 
(2 6) mo 4 JVXO)^ y A\Z^l,^TX/U \i-t^mm(D{i^tj:< 
thl-O^-^^lZifimT^. (2 1) (2 5) m^'ftLf)^ZBW.(DO'<}VX 

{2 7) 7./ui^m^nmm:Bnx$,^. (2 6) izt^mcDO^jvy,. 
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(2 8) i-)mmk'^^)l7.^V^^B.^^^^^)l7.X'$>^. (2 1) (2 7) 
(2 9) J'^y^i'VO^ )V7.i)^-ir:>:y-(ry^)V7sr$>^. (2 8) \zt&mw^ 

(3 0) ^M^^mx\z:$^nmMmm\kmM-^'&^itib\zm^^^. (2 d 
e> (2 9) ©^i*rn5&ifci3ij©m^j-mA'>'^;i/x, 

(3 1) m^'¥-mx\z^i-^^mxm^'f-(D^Mu^)V(Di&T^mmt^rc^izm 
v^s, (2 1) T&^e. (3 0) <D\,^'rm^zmm(Dm.^^^^^)i^x. 

(3 2) 3t^^^AIC:feV>Tt>W';l/;^S:^AbfeMy6ie.©'^^;i/X)lS-? (VLP 

) (Dmm^wm't^rcmzM^^^. (21) /S^^, od ^vi-rti^o^tciBifeoa 

(3 3) (2 1) 3ii^e> (3 2) ©Vi"rn*^lc:|H«©ffl^g|A'>-<;i/X^10« ClU/m 

*f^l9«> (-)mA»:7^;i'X^^i$'-^^ALfcm}C:fett^MMeKCDJi«E 
^Bj#e.tt. ^^^"M^«(3*5tj-^MMaK0^^E*5, (-)l|RNA':7^;i.X^ 

^ ^-(D^i^mm^tmmzmm-r^ z.t^mmbrzo m'm^i)mt>n^mm 
X'it. m&mimmmm\z^<^iii'^n. ^^mmizimimmizmMhx^tE 

mM^(DmBm(Dmmtm{i>v. mmm'p\z^^^<miii-^n^^^\zu^o $ 
^izi^'f-m^mft^^^^^^W'v^t. umBm\m<DT5i<izm^t^o 

&nmm\zmi^^^VTi^^^:it-^i^f^-^n^o tfs.t>t>. mmiz^n^m&m 
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±iB0ct5fc, umBmommMmizm^^mm^^isrf 

Tc. ^fonmmzit. mm^m\zm^t^mBmm{}^r^\^a^^^'-<Dm^ 
mmmm^tmm^n. mmmmiz^tEt^fi,t> d izmmn^^m^mizm^n 

^ftbfco, :d)iz^wmmzmBm^mmLx\^^^m'^it. ^^^-(owtW'I^ 
m\tuthEt.rc\t%^\zn^vx\/^^tmm-^n^. mmz^n^mBnom 
& m\zm^m(mmBn(omMt)mm^nTz^^i^-^wmr^z.t.\z:^ d . 

^ji^$-&fcjij!&tf«, mB%\tmmM¥imzm&^. ^^ommizym^M 
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mm\z^vy^um^m(DM^oi^m\t. mik^m\z^^:ijm. i^^ni^mptk^iz 

m^^nx. mBMizMt^mw^m^^rc^&mf^^rc\t^:ii7.^>':fuy^^ 

^m-^c mimizm^mBn(DmtEi!)mThx^^n\t. ^(DO^)i^:^\t. i^ 

f-M^tmyvxi^^^trnwi-^n^o :^mmo:):^mzii\^^xu. m\zmm^mm 

mm^m(DmBn<Dmm^^mt^\zit. mm^m\z^^:^m. ^^-a^^Pk 

m0Z(Dmtf3:^<DUm^±(Olmd iaftstminx\^^^^X^r^. Triton X-l 

m:sLmmB'^^M\z\mmt(DU^m\zj;:y). ;i©uif«;/K^7b (Lipid 

rafts) X0^)V7.n>t^-^>h^im-r^t^A.^nx^^^Cf^^6. Utf 

y\^^yh (Lipid rafts) 6^m^. n^^mmxi^B-^n^mmmMbrcm 
am^K^hxi^^^tt&^^^ttitx^^. •tfs.ti^. ^m^nsMgessdt^s 
Tbtt/^tif^^ m^^M<DmBn(DmMm^yvx\,^'^tw§i^ti^o * 

±©:fe^^<«Utfi/H^:7h (Lipid rafts) TOMUfiO^^^&ttgEmi^f 
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•^nxij^^o 

->^;^^«. (a) ^-^Mxvrcmmizi^n^mBnom^^^iiiir 
^xm. *5j;af (b) nmmmr^rcim^i^rc ('rut)t>iE'^mmB«.(Dm 

m^\t. ±ti(D^^\zmBmo:)iE'^fsim^it)^mm\z^m^n^::t^m'5o 
M^(Dmy^rc\tm^\z\t. ^^(Dm±u^^^. mBn^m^^^i^x^^^m 
^tti^httso m^o^yi^itmn^^t. ^x<Dmm\z^^^x^m^i&y^rc\t 
m^t^m^'D^fSii^-f. -^(Dmm\z^^^xmm^^T^rziitm^'r^m^. 

mm^Ho^-wziii^^xMtE^mT^rcmn^t^m^r^^h^ts. 

m^mtmm(Dm^7!)mz.^i!fi. ^(D^m^r)^^^umz^\,^xm^m^r)%m 
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t^xm. ii^xs (b) mmmnimy^rcmn^Lrc^^i^-^mut^xn. 

o^fsi^t. -m<Dmi^(DmMmm\z:^^^xmM-fymy^rc}tm^t^m^. m 
mmm(D-mz^\,^xmMi!)mTi^rc\m^t^m^uEh^tSo $e.ic. mm 

(D^^Txmmif)^^T^rc\m^t^m^h^t^. ^u^^, m^(DWLm&.rx\t 
m±mtmm<DmMii)mc^7i)^. ^<Di^^y)m\^^MLm\z^^^xm^m^ d 

t;ow^bvio m^itm^(D^^)v:^^^^^mm\zmpik-^^. ccommz^ 

mt)mT^rc\m^hx^^^'^^)v:^w^m^irn\it. n^m0.mi)^m^^rc\t 
m^i^Tc^^jvT.^mm'r^^tfitxt^. 
:i^^m\z^^^xik=i'm^mt\t. ^>{)V7.^i^i^'-'^^m^^rcmmzm^x 

xm'^imof&.-f^^-am\t\t. w^^m%ifiMM\z^yr^^t^m^. 
^tcm.=^m^m(D^y\z\t. ^'^mm^ifi^±\zm^t^m'^^'^tSo m-^m^ 
mo^^T'^fzu.m^Us )V7.^i' ^-(oW'^munf-^^^ti^'ik'^hx^^^ 
ii^*«^*n, mx\t-uo^m&mz^\^xmyk\^tc^ ^ )V7.<j^m,=f'mmw 
i£T*fct^tN^-r-5i©^. -gi5©s^^7^ )]/7.\zio\^^xm'mW(Mi)my^td,t 
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^tc. m'ii^^mommz\t. mm^tc\mmm\ztL^m^i)m^-^^^t^ 

^mmiz h ^ >7> 7 x ^ a > ut h^mmmmmm^^-^fs: \^^z.t^ 
)v:x,iz^^Mmm^it}tmBn^mm\z^m^^uMmrr^ ^ tufipsmx 

:Ln^mmz^m^'^mkB,^(o^^^^m^ ^t\zkXi ^sts z.tff^x'^ 

So ^W&^\Z\it. filAfiDOSPBR Liposomal Transfection Reagent (Roche, Basel 
, Switzerland: Cat No. 1811169) ;^i*©U:^7x^ va ^M^SrfflViTff 5 ^1 

tifix^^o C7^;i^xiS^^-^tf^§vi«^s;^vim loo/iH^ospER n.hii\ 
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izmmizmmvm^^ hy>7,y3c^i^3>t^. 2Bmzmmsim(DmM^^ 

(Kate, A. et al., 1996, Genes Cells 1: 569-579; Yonemitsu, Y. & Kaneda, 
Y., Hemaggulutinating virus of Japan-liposome-mediated gene delivery to v 
ascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. M 
ethod in Molecular Medicine: Humana Press: pp. 295-306. 1999) , hy>:^ 

>X7x^i/a>(l, •^J;it^DOSPER Liposomal Transfection Reagent (Roche, B 
asel, Switzerland; Cat No. 1811169) ^fflViTfr-S VLF&^tfa^ 

^\^^\t^i^f3i^mm looMifcDosPER 12.5/Ai ^m^^b. M^-^mtsim^. e w 

enyu~h\z:j>y)vx>h\z^mvrcmmzi5^m\zmmhu^^^h^>7.y 

^j-r-y-^izmi^^^^^o^jixit. ^mz^^t^^mwfs.ai:$>'^x 
'bcfc<, $>^\,^tx^m\zf^\iiiyrcMmwx^^x%^\^\ 7s^^)--Z.y^\Z^ 

"omK^^fz.^ ^ y\^7.\t. lt^J^^t6)&5^g-ic*rcM^Lfc(-)MRNA'^^ 

:i(D:z.^^j-=.>^:^mt. (a) ^i^^^^timir^C-mm'^^ jvt. 

K^^-^mxi^rcmm\z:B\,-f^m&m(Dm^^^\ii-r^'xm. ^^z:^ (b) m 

m^\t. ±iBb;^j;5fc:^ffi-rn«<i;vi<, m^i-£. m^tLxmm^m\z^i-y^n 
m^momm^mmtt^y.^ ^j-z.>^:^mit. (a) mmm^^^umt^i 
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mr^xn. ^i^^xs (b) mmm^is.y'trcum^-^'&^&B^^miiit^xm 

^^■r^mm^. -5 \^m^mzwtEt^ ^rcitx^mizi^iavrz^n ^ o^m 

nso ^mi^t\t. mx\m&mm^^mmznhxi'Di^rc\m^<D7s.jm 

fsiExh^. ^m.m^^tLx^mm^^^m^^^m^\z},t. xm (a) ic^^v^ 
x^^^mm^'^'^^m-r^ i-)mMh^^}vx^^ ^-^mxLrtmmz:^\f 

fc«HN^t€^^ffii/^§Ji'8rfc}i, xm (a) iZ^^^X^^^m^^V^^W^tz 

\tmm^i'^unr^i-)mMh^^)i7.^^^-^mALrzmmiz^^^x. 

^mL. um&M(Dm^4:^r^rcmm-^'i^^m^^^m^'r^o mxit. urn 
Bmo)m^t bxmmmmomm^mntr^m^izit. mmmmmmBnom 
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m^\zMmmommzmf)^^\:^^m'^. ^^\z^ 
(omomm^mt^^^ (^j^j^, ph, mmm. urn. it^^^omm. mom^ 

m'm^mi}my^itmn^Ltcm^mx^^)i^::^<Dmm\zmv^^nn^o 
^^ts:t3m\z^y)^^mz^m.x^^^t^^^hr:io :^mM(Di3m 
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:feViT'b. m±mm^mmrmmmzmm-^itxnm^^n^o 

mtt^-Dfco '^-ox. :^^m\z^n^^ >[ ^-(Dnmmz$>rc-DXit. 
mz:$immit. ^o^owsmo i'Dthxm&fifi!m^tc\mmhtc{-) 
X. m^'Foxm^tcu^mz^ m^^nommmr^rcmn^r^ (-)m 
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mm^n'D. M^i^miz\t. m^imf^mmizm^mB.i'mmommiimT^ 
}m\zmi^-^n^%(Di!\tf3ii/^i!)^. mxu-tyiy^O4JV7.<Dm^M0)G69, m 
k^^)V7.mBm0'tnBtmmf3i^mzm^^'^ts%(D^mm\zm\^^^ ^tfi^ 

T#5o JICTG69i{iMgeK069#i©T5/mGly. T116t}iMMeS0116# 
@07$ymThr> A183i:fiMSeK©183#@(^75ymAla^m-ro 

tg5:WT-2>:it«e)nTVi-5 (Garoff, H. et al., Microbiol. Mol. Biol. Re 
V. 62:117-190 (1998); ) . ^fc. SeV MMSSt;::feViTamphiphilic a-helixt 
^^$nTVi'5104-119 (104-KACTDLRITYRRTVRA-119/E^J##: 3 8) mL=fJ^ 
^izMMta^i^tLxm^-^tlX^^^ (Genevieve Mot tet, et al., J. Gen. Vir 
ol. 80:2977-2986 (1999)) Hfi. ^^mmm^i-)mmk^ 4 JVXmX^K^^-^HX 

manors, ymmmm-)mmk^^)vxxmmvx^r). mzA^^.^ 

'±^mz^tL':>xm!m.ifih^ifi. mzzm%^%xo 

WmM%^'' (Gould. A. R. Virus Res. 43:17-31 (1996), Harcourt, B.H. et 
al.. Virology 271:334-349 (2000)) . t»!oT, mfOtt SeV MSeS©G69, T116 

, 2^Il^A183i:ffii^7:j:7$y^«^^lC|sl^-r^;i<t36^'nJ«g-e^§o 
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(DmmUittLXlt. human parainfluenza virus-1 (HPIV-1) T 
Jbnt^G69, human parainfluenza virus-3 (HPIV-3) 'V$>mtGn. phocine dist 
emper virus (PDV)^J:tKcanine distemper virus (CDV)TfibtU'fG70, dolphin m 
olbillivirus (DMV)T^tlt^G7K pes te-des-pet its-ruminants virus (PDPR), m 
easles virus (MV), :fecfcD^rinderpest virus (RPV) ft^tl^^GTO. Hendra virus 
(Hendra):feJ;JJ5Jipah virus (Nipah)T$>tl.JiG8h human parainfluenza virus-2 
(HPIV-2)T2bntiG70^ human parainfluenza virus-4a (HPlV-4a):fea;rWiuman p 
arainfluenza virus-4b (HPlV-4b)■e&t^^^E47^ mumps virus (Mumps) T?abtl(^E7 

(DT:\mzm^^^mmBn<ommU&:tLTU. human parainfluenza virus-1 
(HPIV-I)T^tlt^T116. human parainfluenza virus-3 (HPIV-3) Tnt^Tl 20, pho 
cine distemper virus (PDV)^J;;D^canine distemper virus (CDV)'ri&nJiT104 
, dolphin molbillivirus (DMY)"C2fetXfiT105, peste-des-petits-ruminants vir 
us (PDPR), measles virus (MY)43j;t)^>inderpest virus (RPV)Ta5ntiTl04, He 
ndra virus (Hendra) ^d;OvNi pah virus (Nipah)Tabtl(iTI20. human parainflu 
enza virus-2 (HPIV-2)cfeJ:t^simian parainfluenza virus 5 (SV5)T^nJ^T117 
, human parainfluenza virus-4a (HPIV-4a):feckIJ^human parainfluenza virus-4 
b (HPIV-4b)Ta5ntfT12K mumps virus (Mumps) T^ntfTl 19, Newcastle disea 

se virus (NDv)Tabtij^si2o*t^tf e>n5. sev mBMokimzm^t^mw 

&n(Dm^&tVX\t. human parainfluenza virus-1 (HPIV-1) TafetltiAl 83 
, human parainfluenza virus-3 (HPIV-3) T$>tl)^i:Fl 87, phocine distemper vir 
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US (PDV)i5j;DCcanine disteiper virus (CDV)lffi&tlJ^Y17K dolphin lolbilliv 
irus (DMV)*T?^5tlffY172x peste-des-peti ts-ruminants virus (PDPR), measles 
virus (MV):feJ:tKrinderpest virus (RPV)T<&nJ5Y171, Hendra virus (Hendra) 
^fecty^^ipah virus (Nipah)Tifetlt^Y187> human parainfluenza virus-2 (HPIV- 
2)Tafetl{iY184, simian parainfluenza virus 5 (SV5)l?a5tllfF184> human par 
ainfluenza virus-4a (HPIV-4a)i3«fcl^uman parainfluenza virus-4b (HPIV-4b) 
f $)tlHF188, muips virus (Mumps) "t-^tl^iF186x Newcastle disease virus (N 

^jm. <M%.\t7y:^y. A'Ux u^yy. -ivu^yy. yDU>, ^xr. 

y. my. -ivti-fyy) , ^^xs^mmrB./m m^\t9-uyy. 
)V7^:iy. huyh77>, \i7.^py) •fs.E(DC^)i-ylz^m-r^^tf)^X' 

<D7^ym\zm.W:t^^tfsiE-dm\,fi^n^o M:Wmz\t. mmm^y^mx$> 
tiit. m^^rc}t^ii7^ym^(Dmm. mh7^ymx^nm¥m^7^/m 
^(omm. 2omo^m(D7^ym(D^i^^^m^^i^^^^^^M^^-o7s.jm 
x^ti\t. -eOTi^4J-^s«kt)/ht?v>75y^^0em. mz^o^i^^^m^ 
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^nMS$n;S:v^„ m^\t±>^^ry^)\^xim^m\z^i-f^ g69e, tuba 
mmnrc^m. hmstit. nmBM(DmmE(D75./mMimeT\zm.m^tirz 

^m^^Oo ttiit>t>. -^y^Sf-i^^JlX MgaKOG69, T116, ^^xsmz^^ 

i^^mm^^ )vxumBm(Dmmum. ^n^^nciu (e), Aia 00, ^^zssev 

^Momxit. 'jk^<D^mmx:^m\zi^oxmm'r^ztif}^x^^. mximm 
mizmm<D^z>iz^m(D^m^xrirc:t^) rf^ ^ ^^m^^^xuxt^^Lt 

tfh-y;{>t^MbL'Tli§2ag^S14»©P253-505 (Morikawa, Y. et al., Kitasa 
to Arch. Exp. Med.. 64; 15-30 (1990) ©Mite^JU^^Af SeitJ^tjg^^ 

tis, ^fc, sev }s^Bn(onm^onr\zn^st^m.i^^ ^ )V7.m^n(Dmm 

g©Thr, ^fc«A>y7.':7-i';i/X©MgeK©119#@0Thr^fl&©75yit (^»J 

"^tz. ±M^mm:^m<Di^\z9^^L\^^m(Di'0(DmmtLx\t. Mjte^*?^ 
MtTVi^(-)iiRNA':7^;i.x^^^-^, nmf^^nomm.(Dm^mzU3^^^ 

3-KE^J©i^4'{3<^ihnH><£^tf-r^Ci:dtT^^ (WOOO/09700) . MJtfe^ 
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, ^n^^m-^'&xwmm\zmBn^mir^z.t\z^-DX. ^W5^m*-mx. 

^ jvTsM^t^-^mtfs.^ z. tti^M^mtifzo mm'tm^mz^^Ti^^nrcm 
m\t. m^\tmmmiztm<D-^m\z^o'^^^ti!fix^^o m^^imnmz^ 
^vx\,^xh^i^^u ^^)vxnmmizmmmzmm^'&x%^i,\ ^rc. m 
<^^z.t\z. m^mm&mo^WFxnmmn^m^\z:^\^^xh. nm^^ 
i&uxnoztiz^v^^^-m^<Di^mmmz±^t^:itiimmvrzo u 

t e> \z»^ L < ttssTcuJiT, * b < m2x:t^rz\t^nuTxn'^ z. tarn 

m^'^oxmmrcu^miz^ omBno^mmy^tzmn^t^ (-) 
^ 4 jvx^^ mmmm&m^mmz^mr^^^Txnm^.t'^^x 

(Dmm:^mzii\^^x\t. ■^6izi-)mmk^^)v:^^i/^-7bm^^u/^rcm 

•r^zti}m^h\^^o mz. miBr^0ifimi^tz\mm\zm^xmm^i'\zum^ 
^^m^^^-t^^^^-it. tm^^\z:iin^mf-m^mi)mtbx^<f3:^ 
z tmmLfzo Mi&^ir<Dum^^&:mt vx^tmzm.^-^n^h(Dxitf3i 

Vi^t, m^it't>:y-i^y( Jl7.<DWm&M(DA2G2. G264> ^^miSW^fSi^m 

L < « 3 -ot^xoT 5. ; *s i/iM© (-) m&k^ ^ ;i';^MgascD^n 
e. t.^ws.nmz'^m:'^t^%(r>-^wmzmi^'^ z. tufix^^, z. :ixm2tm 

NgaS©262#@(D7^y^Ala, G264i:JiHNMeM©264#g(J[)75 ymciy. K4 
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^yM'^cfijfeT^oTckVi^t, ^tL<«, ±B(omBn<D^^tmm. mm 

y-(^^)V7Mm^n\zm^ A262T. G264L ^^UmiGi)^iE>fS.^m^^miSi 

y^y^^^jvx HNiieM©A262. G264. ^^zMm^^i^^tmo)^ )V7.WmB 
nommm^^. ^n^nihr a), Arg (r). ^fe^fct^oiy (g) ^vamf -5;!^:*^ 

><tbT^ffl$nTVi§Urabe AM9t* (Wright, K. E. et al.. Virus Res., 67; 
49-57 (2000)) HNga©464Rm68#ScD75 ymiC^M^ATS ^1 

mz. umm^mm^'^^um-r^i-)mMko-(}vx^^^~-\z^\,^x\t. f 

''e^^^S(-)MA'^^;i'7>^i:7^-«, Fge®^3iA;w\°-m^^ffiViTfF 
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SeV P®eH086#i©Glu (E86) O^S> SeV PSeM0511#g®Leu (L51 

^f<^n^o Mi^mizU. E86®Lys^0gM (E86K) , L51 ICDPhe'xCDg^ (L511F 
) ;^j:<i:d««a|^T^§. ^jfeLMSMJC^feViT^^ 1197#e©Asn (N1197) ^^W 
^fcJil795#B©Lys (K1795) CDflfiOTS y^'xOfim, *fc«fl60(-)mA':7 

/m^zmmt^^tt^^^mif'Brt^o Mi^mzit. Nii970Ser'\©«m (N1197' 

S) . K1795©Glu^©«m (K1795E) ?a:,J:>&t^J^T#5c P)ifei^tL5i^^©^S 
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^'r^WL3^mpLi-)mmk^^}V7.i}m^L<^ #{-m, hn, p, ^Mm^'f-oA 

n^*niC±IB030Hff©75 7m (SeVlC^V^T«M©G69, T116, ^^XSkm. HN 
©A262, G264. *3.km61) IC^S^, 3{,OPjt^^}C±E02Mm©^^ (SeVJC 

imo^M (SeVlC^V^T^Nl 197*30:^1 795) *itO'i7.f ;i/Xft*!'b0*L'l'i. 

^Mig-r^iiiitck-r^T. ^6^«(c^^mtciimit-r> 2'Anj-mmm\zm 

:5.^A5l-e^0[)^ilV'^JK^^T*»J'r5;^fe^attTSo $e,{c*5|BJJ*. 
^'^^ ;i.7.^Wc«A-r^Xig^^tr, jtfe^SAlc^feViT^?^ ji/7.^#Ab 
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rcmm^^iE>(D^^)\^?.mML^ (vlp) (OMcmmu'r^:^mm^'r^o 

i^i^ (VLP) (onmt. mximmm\z^vrcmm^(Dm^i!^^cti!)^i!^^i^ 
m^i^ (VLP) oi^mo^uit. ^m^m^fcitiKmii^fsi^^^^^ )vxt\t^x. m 

omr, ^rzmo%iirf\zmM^rz\mr-^nx\^>^h0'c$>^. ^i9^^b<^i 
1/2OT, $e.ici(f^L<tti/3OT, i/5ij>^T, ^rcm/%skT\znm^rc\m-r 

^Aic*5ViT'i7^ji/X^^ALfe«d^e.©^-<;i/X«^ (VLP) ^nia^^M 

^jioi&T ^mmt?>rc ib\zm\^^^^-()i7.. i^ft ^ae^s Ate* v>t ^^)v 

7.^mxLrcmm^<^(D^-()V7.m^i^ (vlp) (DULia^wmr^rzmzm^^^'y 
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^ )VX t VXit. A Ji/t y^^Vtf^ (Paramyxovi r idae) (n^y^^'^^i 
Jl/7.(Sendai virus), — a— :^J»y7s.?l/^'>'xi';|/ 7. (Newcastle disease virus), :fe 
;/t.S^<5i>^€"^W';^X (Mumps virus), l^^i^z^ (Measles virus), RS'>^;i/y;( 
Respiratory syncytial virus), 4^^":^ ^PX (rinderpest virus), v^Xt^WI 
—^I'-f^l'X (distemper virus), :^;H-5:J7V'i7^;i/X^(0rthoiDyxoviridae)<D-f 
>:7;i/X>if'>>f;t'X (Influenza virus) , ^:/H^'r;l/X#(rhabdoviridae)® 
:^?Sf*PI^3*^^'r;UX (Vesicular stomatitis virus), ffi:^^^7x(';i/X (Rabies v 
irus)W^tf e>n§<, *^5Sl;::feViT, (-)^RNA'^W'JUX^^^-«, J; Off 
^ U < «l^^gi5M© (-) MA-:? ^ ;|/XT$) 0 , $ l^ff t L < "p^^V^^ 

:*:^H>^tC:feViT#lCff*l.li(-)liRNAC7^;i/7.(C{i, ^»J^Ji Sendai. virus (S 
eV), human parainfluenza virus-1 (HPIV-1), human parainfluenza virus-3 (H 
PIV-3), , phocine distemper virus (PDV), canine distemper virus (CDV), do 
Iphin molbillivirus (DMV), peste-des-petits-ruminants virus (PDPR), measl 
es virus (MV), rinderpest virus (RPV), Hendra virus (Hendra), Nipah virus 

(Nipah), human parainfluenza virus-2 GlPIV-2), simian parainfluenza viru 
s 5 (SV5), human parainfluenza virus-4a (HPIV-4a), human parainfluenza vi 
rus-4b (HPIV-4b), mumps virus (Mumps), ^J;l)^ewcastle disease virus (NDV 
) 75:<i:/0^'^^n§„ ctOff^Kfi, Sendai virus (SeV), human parainfluenza 

virus-1 (HPIV-1), human parainfluenza virus-3 (HPIV-3), , phocine distem 
per virus (PDV), canine distemper virus (CDV), dolphin molbillivirus (DMV 
), peste-des-petits-ruminants virus (PDPR), measles virus (MV), rinderpes 
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t virus (RPV), Hendra virus (Hen(lra)^ *5cfcO^ Nipali virus (Nipah) -^^^U^ 

ym^^m^tnU. NSe^tC^V^X^, CDV, AFOI4953; DMV. X75961; HPIV-1 
, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera. X85128; Mumps, D86172; 

MV, K01711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, X68311; SeV, 
X00087: SV5, M81442: ^J;:XS Tupaia, AF079780. Pjte^(COl/iTft, CDV, X51 
869; DMV. Z47758; HPlV-1, M74081; HPIV-3, X04721; HPIV-4a, M55975; HPIV-4 
b, M55976: Mumps, D86I73: MV, M89920; NDV, M20302; PDV, X75960; RPV, X683 
11; SeV, M30202; SV5. AF052755; *5 J; O^' Tupaia, AF079780, m&^\Z-D\^^T 
it CDV. AF014953; DMV, Z47758; HPIV-1. M74081; HPIV-3, D00047; MV, AB0161 
62; RPV. X68311 ; SeV, AB005796; 43 J: 1^ Tupaia, AF079780. mB^iZ^Dl^^X 
CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, M62734; HPIV-3, D0013 
0; HPIV-4a, D10241; HPlV-4b, D10242; Mumps, D86171; MV, AB0I2948; NDV. AF 
089819: PDPR, Z47977; PDV, X75717; RPV, M34018: SeV, U31956; ^^Z^ SV5, 
M32248. m^^iZ'Olr^Xit CDV. M21849; DMV, AJ224704; HPN-1. M22347; HPI 
V-2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b. D49822; Mumps. D86 
169: MV, AB003178; NDV, AF048763: PDPR, Z37017: PDV, A1224706: RPV, M2151 
4: SeV, D17334: ^^ZS SV5, AB021962, HN (HSifeiHG) ite^t-Ol^T^ CDV, 

AF112189; DMV, AI224705; HPIV-1, U709498; HPIV-2. D000865; HPIV-3, AB0I2 
132; HP1V-4A, M34033: HPIV-4B, AB006954; Mumps, X99040: MV, K01711: NDV. 
AF204872; PDPR. Z81358: PDV. Z36979: RPV, AF132934: SeV, U06433: ^^ZS S 

v-5, S76876 wii^T^^, uh. -oi^^itm^owiitm^nx^io . mo 

fC :fe ^ 5 ^ y ^yf ;i/7. t «/1 7 5 ^ V ^7 ^ )V7.m {ParaiDyxoYirid 
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)VXmM (Paramyxovirinae) iU7.\^uO^ )V:^m 0^yS.i7Vt:f^)V:^mt% 

K^-OVXWM (Pneumovirinae) {=.0.-=^:'^^ A7.mii^XS:^^ZL=L-=e^^ )V 

/'^y^i7'J^^ )V:^mo-t>y^^^ )VX(.Senddi\ virus), zizL-iJyT.Jl^m'^ 
'fJl/X (Newcastle disease virus), :fefe^< 56^if'5'^ ;PX(Muips virus), M0 

)VX(iiediS\es virus), RS'^><;PX (Respiratory syncytial virus), 
^Jl/T. (rinderpest virus), vXt">/1—^7^;1/;;^ (distemper virus), 1J"JW1^ 

-oyjvJLy-^o^jVT. (SV5) , thAy-i >y}VJi>if^y( jVTsi, 2, zmm 
}da^^)\^7.m. )V':fy'0^)V7.m. ^ )\'7.w,^'^ts) \zmt 

2)^^;i/XTSD, J;D$?^b<«l/XlfD'>^;i/XS (Respirovirus) (A^ 
^iPV^O^i )V7.m (Paramyxovirus) th-^o) \zm'^^ ^ )V7.1^tdtt^(DmU 

(HPiv-3) , ':7>'A^-r>7;i/x>ifr>^;]/;^3^ (bpiv-3) , "ty-^-i^ 

xr;i/;^(Sendai virus; '^'^T.Ay^ yy )V:Ly'^'0 ^ )]/7.lMt%mttl^) . 

^^n^)vny^ yy )V3Ly^^ ^ )\,7.\m (spiv-io) ;^^7&t^*n^c 2^!«h^ 
\z^\^^xj^y^^v^^ )V7.\t. m%y^'^\^<\t±yy^^^)V7.xh^. z.n 

6. 0>>^ Itfe^, -^Jj^'ilf^^, ^<kCJ^A^6<Jt:^ll$ 

hfc**?5:£JCfi5(5L.T'b<fcVio mm- (J. Virol. 68. 8413-8417(1994)) 
^^'j7.(';UX^, 'g-^bfe:tUd'^^l/:*-5^H^fc, *^HJ®f>^ ^S'- 
^miit•^fc^e)0TOi ;i i:*5T#§o (-)mRNA^^ ;i^7.«itfe^ 
^A^^'iS^-ibTMnT^SD, ?Si^liaomST'(Z)^fe^ • Itii^m^ DNA 
y 3:.-X^nfcU^^t:.^^^W^(DW^^^ (integration) \tUZ.^is.\^\ 
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D. el al.. Genes Cells 2. 457-466 (1997)) . ^Tc. :fy':fi^mj^^BM^W 
rzfSi\^^::t\Z^^mxm^'^0-^-(X1^rcWVy^-i^>^(DmW^^ (flexiblH 

ty) tsiE^n±(D^\jyhi)^^^> sev^^^-ti> ^^m^i-^iim±mx^ 
7.(Dmm^^\z^-oxit\^h^^m\z^^^xmm'fsM^m^^t'f3.'^^t\^^'^ 

Z.n^X(Dm^\z^'DXh-^m-^nx\^^^ (Hurwitz, J. L. et al.. Vaccine 15 
: 533-540, 1997) . MtCi^iE-r'^$^iL^ibTOT©2^. -tUt^^ mmk'&L 
J rjg^ilij ^mf^^tit^X'^^o SeV'^d^iS'-MJMSeilMtDi/T 

)m\zm^hxmvk-t^ifi. z.(Dy7)mm^thE(ommx%n\^x^^. z. 
(Dztf)m^y^^c> V)]/^iu<t^. w\%'^myk'mz%ifi-DX\^^^. sevcz)!^-/'; 

^u, mvmm(omunx^u \i-\zmm:^ntdmtimm(oj^mzmmwmz 

;0«^$nTVi§ (Moriya. C. et al.. FBBS Lett. 425(1) 105-111 (1998); WOOO 
/70070) , 
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^m^^^^yAizWD'>^jv7.\zm^T\t. ^^)V7.<'^^-m-)mmko^ 

■<> (RNP) r^^Tj:i\ RNPtt, m^imm(Dh^>xy:si^-y3yuMtm 
?^^t)'^xm^t'r^mm\zmxr^z.ti)^x^^o coj^oumit. mi^mz 

#-e^§o RNP«MF*i{c^A$n§<h, ^ 4 )V7.m&n(Dm^iz^y)^ y AMk 

mis^nsiRNP»^$ns, ^y2xmkomm\t. WA©ntf-it©Jiiig^RT-p 

mm^^wLx\,^^ct\z^D. mmvtcmik(Dp^mz^^^-m<Di&^T^ 
^i7^-\t. ^mm^'i'^^mt^^tffiX'^^^^\z^i^-t^. *^Bjjc*tt 

mmi t\t. ^^)v:^^^^-i!)i^^mmzmmhit^^. mmm\z^\f^xt:f^ 
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e?^Sf©5!^:feJ;D^Ag#®gm65?'j:^^ti^f>S:^C7^';i-XgeMT-2bS N 

NA«x/:^-r i7 mmnoy^pfsi <t%i-o \z^m^^-t^i!)\ $>^\,^ w>f3: <thi 
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, P, F. HN. ^^XSimB^timi-f^tl^o TNP, P, M, F, HN. ^^XSim.^ 

U7.\dU^y()V:Am MP P/CA M F HN - L 
)V:/y^^)U7.m NP PA M F HN (SH) L 
^:-tfU^7^;i^XM NP P/CA M F H - L 
«SJ^liA^5/7Vr^^;i/;^^ {Paraiayxoviridae) (DV7.\^uO y( )V7. (Respir 

ovirus) t^^$tlS-fe>y-r^-f ;p;^©#jie^OigSiB^J©x-^^--X© 

T^-fe^;/v'3>#^«. NPslfei^lCOViTf* M29343, M30202. M30203, M30204. 

M51331. M55565, M69046, X17218, Pjlfi^ JCOViT^i M30202, M30203, M30204, 
M55565, M69046, X00583, X17007, X17008. Mjie^t;:-:3ViT« D11446, K02742 

. M30202, M30203, M30204, M69046, U3I956, X00584, X53056, Fitfe^tCOV^T 
D00152, D11446. D17334, D17335, M30202, M30203, M30204, M69046, X00152 

, X0213K HNji€i^tCOViT« D26475, Ml 2397. M30202, M30203, M30204, M690 

46. X00586, X02808, X5613K LJife^fCOl^^^TJi D00053. M30202. M30203. M30 

204. M69040. X00587, X58886^M©2: t„ 
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^Tc. :^mmiZ^^^X TDNAJ tJtt. -*im:feJ;r;z:*MA^^ty, 

mmm(Dmm(Di&T^rcitm^mmm\z:^mn^^^yx'mmm^^L. g 

^ 4 )\^7.off J h\%. I' (K>%w~-'^-mmzm%. n (p^^v-rt^^ys^H) . 
p , M {^v^)v^X) . F (7a-e^3» , HN 

S^W'-r S j: ^: l:: ck 0 , e»miSlRlti;^/i 7 5 v ^7 ^ iJ^-SISTgr 5 
z. tt/ix^^. m^it:itL^(Dm^^<Di^ii'm^z^m^ifi^^^t^ ^ t J: 

mm-r^^jf¥-fxyyi^^^^-^^kxo^)\^:k(Dnm^^n'^o ^yAmzif\-^ 
jt^^<&jf A-r ^ ii t J; D , ^i-5i5afe^^^^i-^^^i$'-^^ji'r§ z.t^^ 

:^mmizisif^m'?-'mji^mf)mr^rcmn^Lrc^^)v?.^i7^~\t. ^nr 
^KP-i )U7.m^^^^ ^iziK^-^iircr)^fc\t^m-^-^xh^\^\ 
Tfci^a^ii^ii^s^WLTVifc 0 , *5 vittM5H5^ ?5it^*i-§ z.t\z^r) 
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^'Dxmm-r?>z:ti!)^xt^, ^tc. m^f^iK^Lit^^^-\z^\f^x. 
\z?^^wi^rc\tmm^^^!R.^hx\^^rcr). h^i^mv^^w^tcumi&m^ 
\zu&m^immmo^mmt^<^ ^-^mM-r^ c thxt^. cn^o 
<i;^-^nmm'^^^\ziit. um^^^^m^n'z>m^\z^i^^xm^^m\z 
^^^xnm^^n'Do s^, m^i'^iK^^rciit^mr^^^iz^^^^xit. ie^ 
fs.mm^^r^m^'fMm^hy>7.izm^vxnm^^ff^> ^mt. 
<Dm^^m!^^n-\i-r^m^=^i)m^mzu^^i^ntc^±mmz^^^-'^ 
>f j^^n-]i-r^mm^i^^-^mxvx^m-^'^. mm±mmmz:is\,^xmm. 
^i'l^mm^m^Lx^^ ^-0nmf$.^no z. tt^x^^o cne>0iie^;gti 
<D75.jmmmt. ^^jVT.^^omn-tco^^xfs.Ktt. m^^n^^y^ji^ 
7.^i7^-<Dim<Dmx\zm^mm^^f^m(D^nt mmf)^^n&.±u e it. 

>^u-'fm^n^-^r^^^)V7.^^^-^mm-r^ctf)^xt^. ^o^^^ 

W?g'l4PF^2^t"^^';i/x (vsv) (DGm&m (vsv-g) ^^^i^zta^x^^o 
mz^n^{-)mmk^^ )V7.^^^-\z},t. yzy-Q.Wi^nuE(o^o\z. y/A 
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mBmoi-or^^mmBmt. msmmmmr^^^-^^jv^^^y (hemaggiut 

inin) m^'t/-( ^2. -^—^ (neuraminidase) Stti©M#®SttS:^t-^;0« 

M(Dm^n\zmr^mmmmm^mtbrco^)v;k^!7^'~^i^mt^z.t%i^ 
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, A. et al., 1997. J. Virol. 71:7266-7272: Kato, A. et al., 1997, EMBO J. 

16:578-587: Curran, J. et al., WOOl/04272. EP1067179) „ ^(D^ot^MWit 
^^i^-\t. in vivo ^rz\tex vhoizm^mB.'?mxm'y^)VX^i7^-tL 

ii'&t^. m'y-()V7.^i7^-mk\z^mtfs.^mm(Df^m^m^TmAr^o 
^>()V7.^^^-mMz^mm^^^m?<r^m'^\t. m^it. iz>y-(^^)V7. 

^^^-dmiz^^^x^t. ^^m^(E)mntWi^mth(s)mnt0muaiz. scd 

im(Dm&^^m'r^mn^1^Xt^CtilAm^V\^^ Ooumal of virology. Vo 
1. 67. No. 8, 1993. p. 4822-4830) „ ^5l5ate^«, ^^)VX(D^^B^ 

m'^(Dm^^(D^m.^miu\^^^o\zt^rctb. ^mM^'^o^m^tzit 

fCJ:DPil&'r5;it*«'r#S (HI^^W»# WOOl/18223) . I^Tc. Jt^^^^JfA© 
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;i/Xlc43ViT«, if AMjO^^?^ ;P7.y/ y^MRNA®3' mzm^i^^ 
iife^&NPjie^©±8Si (•7^:^7.^JC^ViT«3'#j) */cttNPalfei^i:PjtfeT 

mx\t. Mtim':p-[}V7.<^^-<Di^^-\zii^mx'^B,i'0>^nmm^^ 
\zmmxmii.=f'(Dmx^m^^-'»7-^ y^yy a©:^^^< 5" jgnn^sufe 

> :t>5!?xi' AOS' ^ag< {Cjf Al-« ^1 iiidW* b Vi, i?-© 
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So 

(-) IIRM-^ ^ ^ ^ iS' - jgT§ \Z tt, lt?L»itliiBjJa ViT (-) mRNA'^ 

■^y7.m ^&i^^^x%^<. ^-svittJfsi^x^T'^i (•^^c^i'XMeK^n- 

AlwJ;0iE5lC3'S^7!>«^0m^n5J;5{C«^:a:/{>^T#S (Hasan. M. K. et a 
1., J. Gen. Virol. 78: 2813-2820, 1997^ Kato, A. et al., 1997. EMBO J. 16 
: 578-587 -SlU Yu. D. et al., 1997. Genes Cells 2: 457-466) » 

mx\m^'^B=f'^^•r^^^^mxty^^^y()^^7.<^f^'-^■t. Hasan, m. k 

. et al.. J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al.. 1997. EMBO 
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J. 16: 578-587 Rr>' Yu. D. et al.. 1997, Genes Cells 2: 457-466®fB^^ 

, mm^^^tbm^iyx^< :iti!)m^L^\ z.^um^^m^^om^'f-^)! 
^?mzj:K>m^mi\^-t^o 2-z)(D'fy-i^-(Db'^^iznoimiiL^mavx^< 

(DD.-yVimm.-^n^^o\z. -zf^^-^-^xz^-i-mM (."^tzMmx^mz^ 

\z^^<D 2 U^±© m^L< mCG^ tXGCC;^i: ^©No 1 1 

*©isjiw?-g-sn)5:vi4*t«. M\zttf^v<mciD ^mnv. ^(Drmizmn 
^i^gpteggccgc2:#ijnb, ■^^\z^m' m\z:7.^—^-mntLxjS:M(D9m. 
m^^rc\t 9\z6 (DiB^^M^rz^<Dmm^HiML. $ iz^m' m\zmm(Dmk 

S^©tSS«G^fc«Ci:;5:5J;5fcmmM©cDNA;Jie*?l25iiS$3lJ?UT7 
* 9- m^^la^-tV :iDNA©3' ©*«<i:-r§ c: tTi?^?* L V^. 

U A^-;^#J-&mA@B^J{i5' #J/5^ ^.-ttic© 2 ^±0^ ^ Vt^ H (if S L < «GC 
G^5J:TOC;5:<i:©NotI^i^g|5^S5fe©SBW#SnJ5:Vi 4ilS, M^dif * L< «A 
CTT) -e©3'<|iJfcNotI^iSgi5toggccgc^#jjPb, $ e.JC^©3''li{Cfi 

$§iigi5T§fcJ6©lf A8lT)t©:t'J ifDNA^#JpT^o il©:t U □'DNA©fi$(i, 
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mMWi'&B^'t^ {^^t>^^ (rule of six) J ; Kolakofski, D. e 

t al., I. Virol. 72:891-899. 1998; Calain. P. and Roux, L, I. Virol. 67: 
4822-4830. 1993; Calain. P. and Roux, L. J. Virol. 67: 4822-4830, 1993) 

'-CTTTCACCCT-3' (g3«^ : D ^ IgB»ffili^BS>?iJ, 0^ b < «5' -AAG-3\ 

Emnonmmmn. ^ff*u<fi5'-TTTTTCTTACTACGG-3' mnm^: 2) , 
legos' m\zmmocmmn<Dmi^^ h >ifi ^m\zm^xm2m^^^o)m^m 
omm(Dm^fi^G^t^\tc\z-fSi^^^\z^-^^MisivxMm^^txiV^ ')n-7.m 

tHi^rt^o $f*b<«VentJj^Up^7-if (NEB) , J:t)0*U<^iPfu7j?U/^ 

-If (Toyobo) ^ffliiTffv\ mmhtcmmmtmti'vmitvftm. -fyT.^ 

^;^^^>_pBiuescript©Notm^fcJfA-r§. #e>n^PCR:£i^®mS@B^J^'> 

\:.Xm^t^^t.ffiX%^ (Yu, D. et al., Genes Cells 2: 457-466, 1997; Ha 
san, M. K. et al.. I. Gen. Virol. 78: 2813-2820. 1997) o mX\t. ^TNotl 
Um^'SL^^'t^n'^mT.^-^-Mn (5'-(G)-CGGCCGCAGATCnCACG-3') (IB 

■^m^\ 3) i:7u-->^$nfc-fe>i5^'r^'i';i^xyyAcDNA (psev(+)) © 

yy^ff ;iM (antigenomic strand) S5l5©gBII^UJl?lf'f AlKfi^^tr:/ 
KpSeV18*b(+)*#-5 (Hasan, M. K. et al.. 1997. J. General Virology 
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78: 2813-2820) , 

QuikChange™ Site-Directed Mutagenesis Kit (Stratagene, La loUa, CA) ISiE 

yh^Bi^u hii(D±&^yAcdm0um^ftmmt^^tiz^^. UM^^ 
«^Mjie^ ^ ^ acdnajs: e ^mmt ^^itt^x^^o mucoid 
^T, rnxm^^w^rzimm^j-m^z^m^mxT^^t^^xt^. 

mmBm(OMtEo^y^tc\tm^^nm\zimr^^wrx^i?i'-^nw^^ 
e: i fccfc 0 , 'm-^^mi)^^y^rz\m^hrz (-) ^irna*^ ^ }\^7.^^^- 

m^^x (-) mmk^ ^ ii/T.'^i^ ^'-©isiii^fetcjifflf sfcisexD, (-)ota':7 

^?^^Ktg5J>^W^fcM^ (-) Ma«:7 ^ iS'-©m;>^»{c 

0^1)^^97/1 6539-i-; Bll^^lg 97/1 6538-^; Durbin, A. P. et al.. 1997, Virol 
ogy 235: 323-332; Whelan, S. P. et al.. 1995, Proc. Natl. Acad. Sci. USA 
92: 8388-8392; Schnell. U. J. et al., 1994, EMBO J. 13: 4195-4203; Radeck 
e, F. el al., 1995. EMBO J. 14: 5773-5784; Lawson, N. D. et al., Proc. Na 
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tl. Acad. Sci. USA 92: 4477-4481: Garcin, D. et al., 1995, EMBO J. 14: 60 
87-6094; Kate, A. et al.. 1996, Genes Cells 1: 569-579; Baron, M. D. and 
Barrett. T.. 1997. J. Virol. 71: 1265-1271; Bridgen, A. and Elliott, R. M 
.. 1996, Proc. Natl. Acad. Sci. USA 93: 15400-15404) . J:ne.©;^^lv:,kD 

§xg, (b) mm^^^i^^tmmm^^^nbntc^^ovx^^^'-i^rcu^m 

(Dmmr$>nit. m^it. ^(D^^^<Dm±m^rzit^ntmm(Dmm^^r^ 
m^'^-'^mmmzmm^itrz^^rr^mt^ct. ^^^i^^mizit. mxit^ 
)v/'^-mji^<Dm^mzm^j2,^nftm^Wi^om^m^ft\t^titm^omm^ 
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tt, ^JAO^^-rxm (^^:!5fx^yMRNA) ^rc\t^(Dm^m (3}?i^T-f:/mRN 
m^n:/a^-^-(DTmzmm-^its n RNA #U^^-if(::c):ORNA(C^^$ 

(DtLTfi> n^(r>vyy7.v:L^-yBymkmm^^^. mfJit. dotma ( 

Boehringer) , Superfect (QIAGEN #301305) , DOTAP, DOPE, DOSPER (Boehringe 
r #1811169) 75:^Wfrf e.n-5o (^h\^X\t.mX\t')ym^)\/y'0 h^m^tiV 

^ 7 X 1^ 5/ 3 ym^mihxi. z. ayumz.^ o xmmn\z.x^ timk\-m.'^t\^ 

fl&HmOi2i*ti?>*^. W^n\z.%^r^f^%m^k1i'^X^Z.hfim^^X\\'!t> (Graham 
, F. L. and Van Der Eb, J., 1973, Virology 52: 456; Wlgler, M. and Silver 
stein, S., 1977, Cell 11: 223) . Chen^fe-fc^^Okayamati h^>;^77-t^$e© 

wm.-^mi\^^ 1) «t^tti?^i^o-r>4^i^-v3>^#& 2-4% co, , 

35^, 15~24P#Fb1 2) DNAf3:itmt>i«J: !9il4^iDt)(D*^?gttyitiS<; 3) ^[tW&y? 
ommWfi 20~30jag/ml©t^^ji;^j:a:mJ&^#^nS<i:^^bTViS (Chen, C 
. and Okayama. H.. 1987, Mol. Cell. Biol. 7: 2745) p ®©^r^«, -^ms, 
h^>7.7xi^->3>lC3iUTVi^, ■&<J*DEAE-x=^^7.h^> (Sigma ID-9885 
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^^^i^Je)S7hie){C^DD+>^ilD^5J:<i:t)T#S (Calos, M. P., 1983, Pro 
c. Natl. Acad. Sci. USA 80: 3015) , (^(D:&mit%M.^ll&tmtn^:^m'^ 

Xlz^t. hyyxyx-^z^ayUM^^MLXi^^^o tifMzJit Superfect Transfec 
tion Ragent (QIAGEN. Cat No. 301305) , I^TzU DOSPER Liposomal Transfecti 
on Reagent (Roche, Cat No, 1811169) i!fim\f'^<E>Mt^. cn&lC^JIS$n:i^V^ 

o 

cDNA/&^ ib(oo^)V7.^^^- onrnmit^wm \z },tm ^irAo^^^izLxn^ 

Mikm (FCS):fecttXtrL^#)K (100 units/ml ^--^^J >G^^Umng/ml 7. h 

uyhT-i''») t:^t^m'p>^-mi^m (}m)^M^^x-^}vwm^^mmm.Lc-m2 

^70-80% n>7;Px>hlc?^S^T^^L, mx\t iMg/ml psoralen OJyU 

XVf?-yZL7^^)V7<^m-% (Fuerst, T. R. et al., Proc. Natl. Acad. Sci. 
USA 83: 8122-8126,1986, Kato, A. et al., Genes Cells 1: 569-579, 1996) 

tf)^x^^c mmrnm^^. 2~60;ig, jf:m^v<m-2o^Lg(Dm.'fm^mm 
r^^mmi^n:m^x±>^r^ ;i/;^oDyy ARNA^&n- htsdnas:, •i'^ 
)V7.m<D^mz^->muhy>7.\zi^^t^o^)V7sm^m^mm'r^':^y:^^ h 
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(0.5-24 /A g©pGEM-N, 0. S-^MgCOpGEM-P, *5ctr>'0. 5~24/Ag©p6EM-L, ikO 
ifF*L<fl^?!l^}fUg®pGEM-N, 0.5/:ig©pGEM-P, :feJ;rJ?l/ig©pGEM-L) (Kato, 
A. et al., Genes Cells 1: 569-579, 1996) t^fcSuperfect (QIAGBNtt) 

-Ht-S^3i^^iS^-©»Jtti 2:1:2 iTS;i^:;OW*b<. 

> ■^JAJiW4Mg©pGEM-N, 0.5~2jLig®pGEM-P. ^i:XS\'^A figOnOm-imS.'VM 

00/xg/ml©U7T>Hv'> (Sigma) hi^>7^kV H (AraC) . ^^itf 

SL<mOAtg/ml®vh<»7^hV (AraC) (Sigma) ©i5>^*^trjfilt*^^ 

lfilW^S;^H-r^<J:5(C^^J(DftM^$:^^T§ (Kato, A. et al., 1996, 
Genes Cells 1: 569-579) c h7>X7x^ va >}0^648'-72f^r^ig^^||^, 

nmiic-m2mmzhyyxyx.^'>3yvT. mm\z^n^mBm(Dm^(oi& 
r^rcmn^^nmizm^-r^^i^Tx^m-r^. ^(Ojmx^t. ^^jvxm. 

^mmmo^mmmizmai^xm^-^'ti^mir^. mm\zw^mBn(Dm^(D^ 
T^tcmn^^nmmzmmr^^^Tx^m 3-7 Brnz^mm^mmr^c 

RNP©h^>:;^7x^'>a>tt, mXit^J-T^yji^ h7S.>-p-^V:^^^::^y^ 

')Ti^v-Ats.Etmzm^^m^-^iiTmmzmx'r^ctf)^^mx;^^o 

i^miZ^t. @>!?©h^>7.7x^^5^^>|^^*?MT't•5, m^it. DOTMA (Roch 
e) , Super feet (QIAGEN #301305) , DOTAP, DOPE* DOSPER (Roche #1811169) fS. 

hXt^ (Calos, M, P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) » 
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thl^^^ mn'i^m^^ WOOO/70055 i^^XS WOOO/TOOTOW . $>:b^^t. ± 

m(Dwmmmiz^^mi^mm^ioBmom'^m0mm.mf^^mmh. mm\z^ 
\-f^mBm(Dm^<omr^rcmnmi^mm\z^m^my'vmwv. msB 

mz. m^^m>ELx^<kv\ mm±m^rcimmiz^^n^^^jvy^tim\tm 

sk^mmS^(m^mMt^:itlz^^^m'r^Z.fi)^X'^^o mt rendo-poin 
t f&^feJ (Kato, A. et al., 1996, Genes Cells 1: 569-579; Yonemitsu, Y. 
& Kaneda, Y., Hemaggulutinating virus of Japan-liposoiDe-inediated gene del 
ivery to vascular cells. Ed. by Baker AH. Molecular Biology of Vascular D 
iseases. Method in Molecular Medicine: Humana Press: pp. 295-306, 1999) 

7.^m^r^rc^iz. m^nrc^mm^mM.^^ mxmo' ^) lt> mm 
\z^iir^m&m(D^U(Disrf^rc\m^^wmm\znmir^^wyrmmrnm 

mi\SL-^nrc^^)V7.(0t!mit. mt^CIU (Cell-Infected unit) iJ^SfcfJ/^ 
6imm$m^m)(DmM-r^^tiZ^r)^^^;iti!}iXt^ (WOOO/TOOTO.- Kat 
0, A. et al., 1996. Genes Cells 1: 569-579; Yonemitsu. Y. & Kaneda. Y., H 
emaggulutinating virus of Japan-liposome-mediated gene delivery to vascul 
ar cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. Method 
in Molecular Medicine: Humana Press: pp. 295-306, 1999) « GFP (M 
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CtHi^X'^^ (TOOO/70070) o 

mm^^^^^itfi^xt^o z.n^0mmzmmr3ix>^\i-^&n^^'m-^ 

^-f)vx^^i$'-^^^m§^tzmm-^it. mmiz^n^umBmomteo^^T^rz 
itm^^^mmzmwr^^n'Txm^i7^-^mm'r^z.ti!)ix^^o mm^ 
m'Drz^^)V7.^^^-(Dmi^:i5m\twzm^-^nx\^^^ (■^'S 6.11.(1993). r 

, pp. 153-172) „ mxi^. ^m^^^mmizAtid-^uBm 37~38 

mmbx'^^ji'T.^^^-^mm-^it^o mmm^mo^wit. mmr^m^m 
M^)V7.\z^X)mt>Kin^> -e®^, '0^)V7.^^hiemm^mm-^o mm 

A. rt:7^;i/7>^^>^Dbn-ji/j . 7m 5^^^^. /y;^;nf;L-|fc. pp.68- 
73, (1995)) o 

(a) ^(-)^RNA'^w;i^;^fctfi3l5rs^^;yx^:/OTA*fett^©tBM0 ( 
U (a;1/A-«) XW^^^^lM. (b) rai!g^SVHi^Ji»?.#?>n 
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. ^0^m±mf}^<E>o^ )i'7.m'?-^mur^xn. \z^r}mmr^<:.ti)^'^^^ 

;ine>^^^bT±fiM^^M(-)ilRNA':7^';VXy7AcDNA^^tfy^7. 

<2> (-) MA-^? ^ ;i/;;^M® e ^^«^^T§ ^^Wn'-IIBIISiZ)^^^ 

7.^\^<Dmmm-mm^^)vy.mBi=f-^Krt'mmv. m^u. creDNAU:^ 
>\i^-'^\z^v)m&=FMm^mm^n^n^^o\zWiWf^nrz-:ry7.B. hpcaln 

dlw (Arai. T. et al., J. Virology 72, 1998, plll5-1121) (D:L--^Dr-( h 

svimmzm^mm^nxr^o 
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(FBS)^ ^:=.z^V>Gi-h^)^A 50#&/inK ^^XSTshUZfh-^-f i/> 50j!ig/ml 
^miBLTzmU-VZlX:. 5% CO,r^mir^o Cre DNAU□>h':^"•^f^;:ctDMJi^ 

(mamiiialian transfection kit (Stratagene)) M^O::^P>3— 
tJ^o TLLC-MK2m(Cite^«A*fT5o 

lO/igCMfliiy^;^^ H^h^>;^7x5'>'3>^, lOmKOlOX FBS^-^tyMEM:^ 
m\ZT. 37'C©5%C0j <>^i^-iS7-«fT24ltFBl^«-r'5o 24TO^lcm 
$^t>O^L/, lOmlMllM^. lOcmv^-l/Sft^ffiVi, 5il ItJc, 2nil 2% 0.2 
ml 2*fi:{c:^#, G418 (GIBCO-BRL)<£l200/ig/ml5£-^t^lOml©10!«FBS*^tfMEM^fl!j 

mtc h 7 7 X '> 3 > L osijo^mttT-;^? -TSBi}a<£ii^f e: i: 
fc:<i:D, llsli® h^>;^7xi7->3>'T?3i^$nfcmj;D fe, $e.fcM®eM 
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^, m^i. 77^/'>^';i';^AxCANCre<^^^C>0;^r* (Saito et al., Nucl. Aci 
ds Res. 23: 3816-3821 (1995); Arai, Let al., J. Virol. 72,1115-1121 (199 
8)) \Z^y). $fSb<« iD0i=3 Sg!l?ji^$1i:Tff"5. 

<3> m^^^)V7.onmmwmi^ 

^)V7.^^^-(r^mM^\%. (a) (-)mRNA':7^;w7.t'S*'rs> 

fc^* b < tt33t:OT. ;S t)$f * b < mrc^fdi^^xi^XTx'^^ z. t^mi^ b 
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u^^m^^nt>'ii^^ti!fi'^mr;^^ctmmvrzo xm (a) t^sv^xNP 

^t)) , A;i/A-mT^^i^ii'Tt).kVi (mmm^m) , $>^\^^t. xm (b 
) rm^^M^f-^m^mzm-^jh^tiTcmm^xm (a) t:fei.^T^ffl-r^:i 
th'sim-v^^o xm (a) -vm^^titcmf^xm (w <Dmi^omxr^iz\t 
, m^itxm (a) iin^xm (b) ©mt;: 

5 H 2:fi(T® J; 5 bTLLC-MK2aflJI!SlC b ^ >7. 7 x ^ a >-r So T7 RNAiJ^ U ^ 
^-iil^J;!9^VARNA©fe¥^tTt>-B-SJi^{C«, LLC-MK2 tt^5X 10'' cells/ 
dish T lOOmm ^hUMlc:^^. 24Mig«^. 'JyU>t^i^^m^m (365nin 
) T 20 ^mmvtcn RNA5}?U^7— fef^^ilf §U3>t*:^>hy^^>'n7 
(PLWUV-VacT7 : Fuerst, T.R. et al.. Proc. Natl. Acad. Scl. USA 83 
, 8122-8126 (1986)) fC^^aT 1 (nioi=2) (inoi=2~3, 0m\Z\t 

moi=2T!)m^>^n^) o uifi^:i7^4)V7.^(D^^mmmzit. mx\i£myh 

JVV:f^%:ipiitAmm^nrz UV Stratal inker 2400 (tl^Oif^n 400676 (lOOV), 
7.Y^^V-y^, La JoUa, CA. USA) ^fflV^So »^ 3 lEl»LT:0^e.y 
/ARNAS^;^Tsy^7>$ *3J;«, P> ^50:^^6^ (ilJ^e<J{CMSeK 
^t)) $r^^-rs:^5;^5 F^OptiMEM (GIBCO) \zmmh. SuperFect transfect 
ion reagent (l//g DNA/5/xl ® SuperFect, QIAGEN) ^XtTCU'^h. ^iSTlO 
^r^lM^. fti^6<)tC3!i; FBS^^trOptiMEM SmHcXn, iBBSfcrnjabT^^T 
5. y^ARNA^I^^f Sy^XS :feJ;t)^^n^nN, P. L. F. :fe 
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1:2:2:2 tt^:iti!)^'v^^i!)^z.n\zm.^^nm>o 3~5!^rpii^m mm 

/ml (AraC, Sigia). h>jyv> T.SMg/ml (GIBCO) ^^trMEMT24~70ll#PBlig« 
•r§o ^IJIT, $58.5X10* eel Is/dish *;^DlCMSe '^Jt^^J^fSiijia (Ma 
;Wt-i8HJig) ^aSL, 40/ig/inL© AraCRt^T. 5jLtg/niLOTrypsin^^t?MEMTM 
{C2 0FBl37t:'eJg«LTt>j;K ::ne)©m^l:ML, ^l/y h^OptlMEM {C 
mm-r^ ao^ cells/ mO . W-^mm^SmmKiMLXUpofeciion reagent DO 
SPER (Roche) t^g'&L (10«cells/25At I DOSPER) MUXn^tkmhTc'^. ±IBlr 
^p-->^X7fcM^SA;Wt-m(3N^>X7x:57^>3> (lOOcells /well 1 
2-ffelI-plate) Jkt*^^t;^ViMEM (40jtig/iDl AraC, 7.5/ig/iDl huy-^ 

^^ti)i!mmh (0^v<\mm.x) . ±m^mm'i>c cot^. iippofecti 

on reagent DOSPER fj;£^<D h^>7.7x^>'3 >|jt^<D»?^j:DtC h^>X7x 

:^^m<D:^mz^n}it, i^^BMO^^)V7.<i?^-\%. mPiU ixio^ ClU/mL 
£(±, i?^U<^i 1X10« CIU/ibL£A±, i:t)$f*L<« 5X10* CIU/mL£^±, a;0 
^ff^b<« IXIO' CIU/mLfiHi, J:t)^fF*b<« 5X10^ ClU/iiiLJeil±, <t0^fF*L 
<« 1X10" CIU/iL^±, ctOjfF^L<Ji 5X10« CIU/inL£jl±(D:^^iIfflfr:7^;i'Xjg 

»43«J:MlC|3ic©:&fe{'J;0a'J^T§c:<i::i!)^T#'i> (Kiyotani. K. et al.. Vi 
rology 177(1), 65-74 (1990); WOOO/7007'O) » 

(-) ^RNA^7 ^)V7.^J AcDNA;&^ SSl^-m A ^^)V7.^^^- SrS^^ 

(a) (-)mA':7^;L'X{lft*T^, Mjife^$:^^bfc:^;^fx'f 7^ 
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Bm ^mm-mu i^)vn-mm) rm-'^^^iM. (b) m&mt. m 
(e) ^^m±mi)'^^^^}V7.^^^m-r^xm. ^^ts:^mr$>^o i 

^^^-t^b<Dnwiz^v)m^-^n^tc\sb. mAzim\^h'oxmkt!<Dh^^ 

m^hfz{~)m^k^'^)V7.\t%nmzmmzu^i:.'t>nm'^z.tifixn^. 
(Lk^om^ ' ^m:^m^rc\t^0m.^'^t)-\k\z^v)n^ z tf)^x^^o ^mnm 
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< «9o%£^±^ .&8e)§ t Jci; 0 nmt^ z. §o (-) ^rna"^ ^ }vy^(D^ 

^(D^mizm^^ii^:^^ (W097/32010) m^^mmt^Z.tMX^^o 

. z.o^i7^-^ist^\^xm^^m^n'Dz.ti)^-^mtfs.^. :^^^(D-:)5m\z 
^^mm-^nfz.^^)\^7.^^^-(Dm'^^^m^<D^mt.\.x\t. « (m vivo 

) 1&-^\z^^m.&f-%^. (ex vivo) ^^tcJ:-S®fei^^mcDViTn(D;^^ 
if -f A?^ ^oga® □ - H Vi>KM'r afe o T t) J; 

tiii-^mx^y) . ^i7^-\z^^'sk^'¥'mx^mmzmmhfs.\f^mx^^o m 
^u^^^-^^m-k'ik^^^)ymM.m^m.fim^ (pbs) itExmmw^vxm. 
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/^^^-o^^stt. mm. mi. mm. mm. m 

m^m^±^mpjmf3immrmir^ z. ttmi^ \.\\ t h t*5ViT« i m 
^M(Dmm\t 2X10= ciu~ 2X10" Q.mm^\.<. mmmt. m^t^ 
n.m^±.mm^mfm'^mo>mmx'^wm-^mxh^. i B<Dmmmz'D\^^x 
hnrnxh^b, \ih&.^oWim\z'D\>^xh. mpL\tm(owsmt\iht(Dwm^ 

^•t^^tt^x'^^. (^-)mmk^^)\^7.^i?^'-:^^tsm.mi(Dmn^thx 

\t. hh, -y-;K -^^7.. yvh. t^r-y-c^, k-z^;, ^^y^ -ly^UE^xo^^ 

m2\t. m^=f^oum^^m:mmA\z^^2mLQ^m-mm^mthx 

m 3 \t. SeV18+/AF-GFPg4VittSeV18+/MtsHNts AF-GFPSFSe*ltM^:^T§ 
mm. (LLC-M2/F7/A) \Z^^L. 32t:RtJt37^T6 0TO^=^®GFP^^^^T^ 
WL^U^7rC^^mx$>:^. 
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m4\t. sey-?m&^mmm,tmm (llc-mk2/f7/a) tcov^x, Z2x:^\,^t 

m5{t. LLC-MK2il^lcSeV18+GFP. SeV18+/AF-GFP^(.i«SeV18+/MtsHNts AF-G 
meiit. LLC-MK2«tCSeV18+GFP, SeV18+/AF-GFP^Vi«SeV18+/MtsHNts AF-G 

Fp^in.o.i.3T-s^L.32'c, iix:mi^^msx:-^mmLmmmzD->^vyif mm 

o 

07«. LLC-MK2M{CSeV18+GFP, SeV18+/AF-GFP^l.i«SeV18+/MtsHNts AF-G 
FP^in.o.i.3T^^U. 37'CT««2 0^©JS«±mRyfm^|5ijRL,T, 1 lane 

n-blottingtCctD5l^J6fc> M^P^t^ 4 Jl^XU/'^-y'^ ^JV (VLP) mmm&(D 

m 8 it. LLC-MK2m{CSeV18+SEAP/AF-GFP^VifJSeV18+SEAP/MtsHNts AF-GFP 
^m.o.i.ST^^L, mmu, 18, 24, 50, 120^^1^{c-y->y'J >iJ^LfciS*± 

m 9 tt, LLC-MK2m{CSeV18+SEAP/AF-GFP^ViJ^SeV18+SEAP/MtsHNts AF-GFP 
<^in.o.i.3-e^^L. i§«24, 50, 120B#rBl^t-ti->:/iJ >^L;tii«±«<3DHAS 

^1 0(i> I'LC-MK2m{c:SeV18+SEAP/AF-GFPg^Vi«SeV18+SEAP/MtsHNtsAF-GF 
P^in.o. i.3T^^L. iS«5B^{ciJ->7°U >^Ufc«±^i^C^^imL^to^' 
JlX^mUL. 1 lane^DS well plateJgitlwell43'©l/104Bl*$ffll,iT. KM 
Mlic^fiJ^ L/J'^-Wes tern-blot t ingiCct t)*Je);^c'>^;V;:^<i/^-7=-^ ^ ;P»S:^-r 
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01 Itt, LLC-MK2, BEAS-2B^(^i}iCV-llBjia{C SeV18+ /AF-GFP^ViJiSeV18+/ 
MtsHNtsAF-GFP<&in.o.i. 0.01. 0.03. 0.1. 0.3, 1. 3, 10T?^^b> Jfett^-^t 

mi2\t. LLC-MK2iiffll!atCSeV18+GFP, SeV18VAF-GFP^VimeV18+/MtsHNts A 
F-GFP<S:in.o. i. IT^b, 32t:, 37'C^t/^fi38'C'T?^«b, i^«2 B^fCiaMtri 

mi3it. A-10,«{CSeV18+SEAP/AF-GFP^Vi«SeV18+SEAP/MtsHNtsAF-GFP^ 
iD.o.i. 1 Ti^^L^ 32'C^Vi«37*C-Z?iS«b, ^miB^zmijiW^^UWM^ 

01 4tt, A-10mfcSeV18+SEAP/AF-GFP^(.ifiSeVI8+SEAP/MtsHNtsAF-GFP^ 

!n.o.i. 1 T^^L, 32t:^vi«37'c-e^#t. ^m2BWzm^i^^^xmmm 
misit. mBisi.xmmB<DmmiHm\zR\i-tm-^mm^uMo^^^^ 

-f^n-^h^o A-10ilj!&lCSeV18+SEAP/MtsHNtsAF-GFP^m.o.i. 1 Tf^^L, it 
mzm'^^MM.'^UM-T:-^^u)V}i^y (colchicine) ^Vi«zi;Hr5 H (col 
cemide) ^mWi^ UM \zU^iio\zm]\h. 32'C"e«^Lfc= ^miBWiZm 

mi^\t. m^mmmBcDmmnMmzWi'trm/i^'^mM.^UMo^^^^Th 

t^MX$>^o A-10iijJ&lCSeV18+/AF-GFP^Vi«SeV18+/MtsHNtsAF-GFP?£in.o. i. 

1 rmmL. mmzm-^'^(Dmm^uMr^^ coichicine^&j^iiii um izi^ 
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mint. ?:^^nim^^\zm^^^'t^?iK^msev^yAcmk(Dmm7.^- 

^'^>il/X2^ilCliJ$p^^c^mSr^1-EIT^^, TdFj tiSeV18+/AF-GFP. rp86 
J meV18+/P86Linut • AF-GFP, Tpsilj ttSeV18+/P5IlLinut • AF-GFP ^^T. 

M^^tmr^^o rp86j «SeV18+/P86Lmut • AF-GFP, rpsilj «SeV18+/P511 
Lmut • AF-GFP, TDFj JiSeVl 8+/ AF-GFP . 

if^mxMBi^ (GFP) <£^sr^«ic©«^^-r0T$.'5o rpsej mem 

+/P86Lmut • AF-GFP, FPSllj tiSeV18+/P511Lmut • AF-GFP, TdFj «SeV18+/A 
F-GFP ^^i". 

m2 itt, ?^^zsm&^iz^^^^r^F^^msey^mxLrzcy-mmz^ 

n^^AM^^ (GFP) O^m^^t^Mr^^o rp86j «SeV18+/P86Lmut • A 
F-GFP, rpsilj «SeV18+/P511Lmut • AF-GFP, TAFj «SeV18+/AF-GFP, 
To 

02 2ft, ?^^nm^^\z^m^mr^vx^msey^mxLrmmzm^ 
mxm^'f- (SEAP) (D^mu^)V0mm^^mtmx'$>^o tncj a^^d^-m 

X^mofSi^^-^m^Mm. rdFj «SeV18+SEAP/AF-GFP, TpSSj «SeV18+SEAP/P86 
Lmut • AF-GFP, TpSllj ttSeV18+SEAP/P511LiBut • AF-GFP Sr^fo 
ig2 3fi, P:feJ:CXLJt^^t^M<&*rSF^^SSeV (SEAPJte^^^^) © 
)V7.rMt:liit:m^rcmm^^-tm'V;^^, rdPj «SeV18+SEAP/AF-GFP, r 
p86j «SeV18+SEAP/P86Lmut • AF-GFP, fpSllj JiSeV18+SEAP/P511Lmut • AF-GF 
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p ^m-o 

Wmnm^^m^fzM^^^tmr-^^. rdP+SBAPj «SeV18+SBAP/AF-GFP, r 
P86+SEAPJ meV18+SEAP/P86Lmut • AF-GFP, FpSU+SEAPj ttSeV18+SEAP/P511Lm 
ut • AF-GFP Sr^To 

(D'^^ }V7.rAm^m^tzM^^^-twn^h^o rdpj tisevi8+/AF-GFP, rts 

J JSSeVlSVMtsHNts AF-GFP, rts+86j meV18+/MtsHNts P86Lmut • AF-GFP, 

rts+511J meVlSVMtsHNts PSULmut • AF-GFP ^^To 

0 2 8 li, M/HN3t»{C^aS^^tt^S, PAiife^ {C^S^^-r§Fi?:^MSeV 
©»|$#ttS:i^'^fclg||&^-r01?2feSo TdFj «SeVl 8+/ AF-GFP, Ftsj m 
eV18+/MtsHNts AF-GFP, rts+86j fiSeV18+/MtsHNts P86Linut • AF-GFP, rts+5 
llj (iSeV18+/MtsHNts PSllLmut • AF-GFP ^^Tc 

02 9tt, M/HNji^^fC?aSS^tt^M, P/Ljtg^^«S<£^-r5F^^MSeV 

^-5o TdFj IJSeVlS+SEAP/ AF-GFP, rts+86j HSeVl8+SEAP/MtsHNts P86Lmul • 
AF-GFP, rts+511J JiSeV18+SEAP/MtsHNts PSllLiut • AF-GFP . 
iI3 0«, M/HIfit^Mg^^i*^^, P/L*^«M^Wf§F^^MSeV 

J JiSeV18+SEAP/ AF-GFP, rdF/ts+P86Lj ttSeV18+SEAP/MtsHNts P86Lmut • AF-G 
FP, rdF/ts+P511Lj ttSeV18+SEAP/MtsHNts PSllLmut • AF-GFP S^To 
El 3 in, EGFP3ifi^$^-r^M^^MSeVy7i^cDNA(Z)1ilSX^-A^^t" ^ 
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Bi3 5«, i^D-n>i^LfcM (Rm m^^mm^mt^mm^z-Di^^T. cre 

DNAUn>h>— if&^^-r^ia^^^.^ATxy-:/^;!.;^ (AcCANCre) ^mmWi. W 

03 6(i> A;Wt-» (LLC-MK2/F7/M) ^ D->#18Rm62^fflli;feM^^^ 
SeV (SeV18+/AM-GFP) ©"^/^JPXS^^^^-r^^Tfe-i), 

03 SeV18+/AM-GFP<Dk'U^>4'(Dit{5T:^MIS®^©RT-PCRO^* 

C-MK2miCi5^^©mj^ytj$«±m ^ © '^7 ^ t o ViTWes t ern-b 1 0 1 1 i 

ng^frt/i, SeV18+GFPRmeV18+/AF-GFPt0Jt$!tigm$*f^*T^5o 

04 0«, SeV18+/AM-GFPS.rJ^SeV18+/AF-GFP«LLC-MK2»igjl±m4'©r> 
w'>'P;^*5l5iie©^»lt$!^ (^^5^^J<&f^^bTffes tern-blot ting) ^^f^X 
Tfe^o mSem^ (DN-1) ^fflVifc, 

04 SeV18+/AM-GFP^Vi«SeV18+/AF-GFP^LLC-MK2l::iD.o. i.3T^^L 
, J^S#WfcllJi5ib;feigai±^f4'OHA«{i<£^T0T*5. 
04 2 tS, SeV18+/AM-GFP^Vi(iSeV18+/AF-GFPmC-MK2{^in. o. i. 3Ti5^L 

04 3 tt. SeV18+/AM-GFP^Vi«SeV18+/AF-GFP<&LLC-MK2lCm. o. i. 3Tg5^L 
. mmSBrnzmJ^Lrc^m^miZ-D^^X. tl'^:t-y^V'^V-A (Oosper) 
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04 4«, fRmX^mSeV (SeV18+/AMAF-GFP) <D^ H JlT.nM^^^'t^ 

m4 5\t. WRZ^n^mmf^ (LLC-MK2/F7/M62/A) Jc:SeV18+/AM-GFP^Vi«SeV 
18+/AF-GFP«^b, ^^3 Bm.XS5 B^©^)tm#i^#^^f ^XT^^o 
114 6 Jt, zeocinilJRT-;^j-?&i#o, mrcmit^^(Dmmmn^i7iS^'-<D 

X'h^o TdFj «SeVl8+/AF-GFP, TdMj «SeV18+/AM-GFP, TdMdFJ ttSeVlS+Z 
AMAF-GFP o 

^m^rzW^'^^tmx$>^o 

0 5 4{i. M/F:^^SSeVi3<fclAl:X^MSeV®;^i5^K#MJiS'\(D^^^^i^ 

05 5«, M/F5^^SSeV^3^mi^^MSeV©;=;:J-:^X5ii'\0-<>lf3i^S#^ 
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It^^^mtmi^^^. r#iDj fJ^lSltg^JtofeSeV (SeV18+GFP) . TdFj «S 
eV18+/AF-GFP. TdMj «SeV18+/AM-GFP> FdMdFj «SeV18+/AMAF-GFP Si^t* 

o 

(;:^L:fcc F^^gu^itcEGFPiie^ &^SfebfcF^^M-fe>^5^'i' C^-y ;PX^fi^V 
AcDM (pSeV18+/AF-GFP :Li, H.-O. et al., J. Virology 74, 6564-6569 (200 
0). WOOO/70070) ^NaelTmb. Mit^^^-^tJ^rit (4922bp) ^£7^D-xm 
m^iFT^il, KS-rS7N*>H$^Daib, QIAEXII Gel Extraction System (QI 
AGEN, Bothell, WA) 'riEjiRL, pBluescript II (Stratagene, La Jolla. OA) ® 
EcoRVif--r ht3lJ-y^P-->ifL)S: (pBlueNaelfrg-AFGFP©:^^) , mBrf-^ 
©M^^Stt^S^AttCKDpBlueNaelfrg-AFGFPiT, QuikChange™ Site-Direc 
ted Mutagenesis Kit (Stratagene, La Jolla, OA) LTKit{C|B^©:;^j£ 
fctJ^-pTfrofco Mite^±'\O^SSA©ai^(iKondoe>*t^^LTVi§Cl. 151 
strain (Kondo, T. et al., J. Biol. Chem. 268: 21924-21930 (1993)) OMn 

mmh. G69E, Tii6A:s^tx Ai83s©3Mm<^^MSA^iT'pfco ^mmx\z^m 

U}t-p^:f U ^©SBJiJfi, G69E (5'-gaaacaaacaaccaatctagagagcgtatctgacttgac- 
3V@B^J#-^ : 4, 5'-gtcaagtcagatacgctctctagattggttgtttgtttc-3VIB2?iJ#-^ 
: 5) , T116A (5'-attacggtgaggagggctgttcgagcaggag-3VE^J#-^ : 6, 5'-ct 



wo 03/025570 



67 



PCT/JP02/09558 



cctgctcgaacagccctcctcaccgtaat-3V@B^J#-t : 7) RZf Aim <5'-ggggcaatca 
ccatatccaagatcccaaagacc-3VIB3^J## : 8, 5'-ggtctUgggalcttggatatggtgatt 
gcccc-3 Vg2^J## ; 9) Tab So 

Miit^^±fC 3 ^BfcD^SSr^-rSpBlueNaelfrg-AFGFP&SainrMMApaLl-C 
^^^m^frV^ ^Mate^^-^tr^^^^^Oh (2644bp) ^mUVrc. -;&lfpS 
eV18+/AF-GFP^ApaLI/Nhen?^N{kL'THN51fe^<£'^OIIf>t (6287bp) ^HURb, 
^©2S0ir>T'i£Litmus38 (New England Biolabs, Beverly, MA) (DSall/NheliJ- 

hlc:tJ-:/^P-r.>^Lfc (LitmusSalI/NheIfrg-MtsAFGFPCD«lll) . HNJt^ 
^'\(Oia^^Stt^^^A«e: ©Li tBusSal I/Nhel f rg-Mts AFGFP±-Z?, Mste^^ 
©^M^AB^il^^fCQuikChange™ Site-Directed Mutagenesis KitSMbTKi 

^LTViSts271 strain (Thompson, S.D. et al.. Virology 160: 1-8 (1987)) 
(DmyimmL. A262T, G264RRl>l46lG© 3®m(D^S^A^fT-3fCo ^M^A 
tC'l^fflbfc'&^:tU :=f©IE^JJi. A262T/G264R (5'-catgctctgtggtgacaacccggacta 
ggggttatca-3V@H2?iJ#-^ : 1 0. 5'-tgataacccctagtccgggttgtcaccacagagcatg-3 
VS32^J#-^: 1 1) ^ :Staf K461G (5'-cttgtctagaccaggaaatgaagagtgcaattggtac 
aata-3VI23?>J#-^ : 1 2, 5'-tattgtaccaattgcactcttcatttcctggtctagacaag-3' 
/SB^J#^; 13) 4^lHlttM^ViOT]t^?^©|g^SA^^iJ'«7©'^^5'i$' 
-±Tff o fe;«>«, pSeVl 8+/ A F-GFP SSa 1 1/Nhel Tti^b b# ti^mxM^B^^ 
^t^yy^^yh (8931bp) *Litoius38©SalI/NheI+l--f Mcij-:/i^n"->i/U 
T#e>n§y^7.^H (LitmusSall/Nhelfrg-AFGFP) ^mmLT. mifsmB. 

tc (LitiDUsSalI/NheIfrg-MtsHNtsAFGFPO:^|g) o 
Li tmusSall/^elf rg-MtsHNts AFGFP^Sal I/NheI"Z??i<t;UTII|iRbfc7 > 

h (8931bp) t. *fcpSeV18+/AF-GFP^San/Nhel-Irf^{bUTlEli|XtfcMRU5lN^ 
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mB^^'^^fSi^^yyCf^^yh (8294bp) <£^-ry— >3>LT^ uRxmrn^^ 

yy-(0^JV7.±&^'/Acdm (pSeV18+/MtsHNtsAF-GFP) ^mmbtc (0 2) 

o 

EAP) m^'f-^^mhrcmKo^mrnhnoTco sEAPite^oTSiEic^iihs^^ 

(1638bp) , n^^m'^mU-nnV. pSeV18+/AF-GFPRlXpSeV18+/MtsHNtsA 
V-GV?motW hizU^T^/vtZo ^n^n. pSeV18+SEAP/AF-GFPRr;pSeV18+SE 
AP/MtsHNtsAF-GFP<i:Lfc (02) o 

^'^)\^7s(DnmfSl\tUi^(DmB HU H.-0. et al.. J. Virology 74. 6564-65 

69 (2000). WOOO/70070) fcttgoTfr ofCo F:5^^^T$)§CDTF®eo^;i/A°-M 

TVi§. ^^i/X5^A«Cre DNA U n>t*:^— tffCJ: Dae^jg^J^^^^^I- 
^cfco tC^tf'^tDty'^XS HpCALNdLw (Arai, T. et al., J. Virol. 72: 111 
5-1121 (1988)) ^mmVrch(D-V$>y). ISiy^;^^ F0h^>X7:t-'7>h{C 
Cre dMV:n>}d±-^^^m't^m?f'm^7^^'>.-()V7. (AxCANCre) ^Saito 
^(D-l5fk (Saito, I. et al., Nucl. Acid. Res. 23. 3816-3821 (1995), Arai, 
T. et al., J. Virol. 72, 1115-1121 (1998)) T^^^ltTif Ajtls^^^^^ 

/F7t|B^b, AxCANCre-e^^^Fge*J$M^^bTViSm*LLC-MK2/F7/At 

'UWL't^Z.t\Z't^. 

m.^m^m.mMX0H )V7. o>^mm\my(oi:. 5 icfro tc. LLc-MK2m^ 5 

XIO* cells/dishTlOOmmCv^-l/tJS^. 24ltTO*^. V^W> (psoralen 
) ifi^^fi^^^ (365niii) T20^PBlM3ibfcT7>J?'J^^-if<l:%:i1-^'Jn>tf 
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:^>h7^>':i7»:7^;i/X (PLffUV-VacT7 : Fuerst, T.R. et al., Proc. Natl. A 
cad. Sci. USA 83. 8122-8126 (1986)) ^^Unm^BP^-^'^rc (m.o.i.2) , 
mm^sSi^'&^^f^mEliUm^LrcWi. :/^X5HpSeV18+/MtsHNtsAF-GFP, pG 
EM/NP, pGEM/P, pGEM/LS:t)^pGEM/F-HN (Kato. A. et al.. Genes Cells 1, 569-5 
79 (1996)) ^^tl^nUiig. ifig. lug, 4Mg:S:mAtg/dish(D»itT0pti-ME 
M (Gibco-BRL, Rockvllle, MD) 1 /zg DNA/5 AiLtB^OSuperFect tran 

sfection reagent (Qiagen, Bothell, WA) ^XtlXU-ah. W^Xl^MWiW^ 

. FBs^^t^opti-MEM 3inL{cAn, wmzMMhxm^hfzo mm^ 

*^]^il?f^'^^5^V^MEMT2lHf^5fe^^b^ 40Mg/inL<?) Cytosine jS-D-arabinofurano 
side (AraC : Sigma, St. Louis, MO) W7. 5 jug/mL® Trypsin (Gibco-BRL, Rock 
ville, MD) ^^£fMEMT^*bfc, imM^Wk. 8.5X10« cells/dishabfcD 
fCFSa^^^^S-r-5» (LLC-MK2/F7/A:Li, H.-O. et al., J. Virology 74 
. 6564-6569 (2000), WOOO/70070) ^SMb, 40Mg/mL(D AraCS:tX7.5Mg/mLOT 
rypsin&^tJMEMX'MlC2BfBl37'CT'J^«bifc (PO) « Ctl&om^lHliRU, ^ 
1/^;; ]-<£2mL/dish^fcO0 Opti-MEMtcH^Ufeo W^'mMt:3W^K)T§.Khfz 
W:> ^•1*-fef-h^^<^^^LLC-MK2/F7/A}c:h^>7>7xi57j/3>L', 40Mg/iDL(D 
AraCM7. 5)[ig/iDL©Trypsin^-^i5^jlil«^'^S^j:t/iMEM^fflVi32t:-(?it^bfc (PI 
) o 5-7B^ig«±^©-gB§tD, irfcCili8bfeLLC-MK2/F7/A«^$-& 
, 1^40/ig/iDL© AraCRi;7.5jtig/mL©Trypsin?£'^*.Jlll?S^'^*;^ViMEM«:fflV>32 

, 7.5iLig/iiL©Trypsin®^^^^M^'^^;*5:ViMEM&ffil.i32'C-??3~5 B^1^« 

bfc (P3) , muhtc^^±mizmm&i%iz-f3i^j;:vizm^mmL-8ov\zxu 

C0:^mxmmvrc^^^ ;i/;^^^©iS'-r ^5^-«SeV18+/AF-GFP, SeV18+/MtsH 
NtsAF-GFP, SeV18+SEAP/AF-GFPRt;SeV18+SEAP/MtsHNtsAF-GFPT-€-n^n> 3 
X10». 7X10', 1.8X10' M8. 9X10' GFP-CIU/mL (GFP-CIU<D^^ttWOOO/70070 
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\ZBW.) Xh^tco Z.n^O^^^-^m&t^U. SeVlSVAP-CFPSZ/SeVlSV 
MtsHNtsAF-GFPtCOViT, Fg^SJ^M^Mt-Sm aLC-MK2/F7/A) Hiig^^O 

SeV18+/MtsHNtsAF-GFPm2t:T'tt^^@^y^--:J7©j£5{>tO;&?^:5t)0©37 

fc':7^;i/X;0«32'C7?©lfeW*^^Vi (Kondo, T. et al., J. Biol. Chem. 268: 219 
24-21930 (1993), Thompson. S.D. et al., Virology 160: 1-8 (1987)) ^tH^ 

i/~7^ ^ )V7.(Dm^'^^^m't^^izmiULXl^^^Ar&C\Z^^mf^M^7f)^. 32t: 

x(D^m(Dmmm-^nx\^^^t%^6n^j^x$>^o nm^m(D^wx^^. 4 

O/ig/mL© AraC^^m. 5Mg/inL©TrypsinS:^*lfil?f ^fe-^^J^CViMEM^fflViXLLC-MK 

2/F7/A^^at bfe:®'^, 37'CTii3-4 B mT'i!Eiciaiiai^«/5>^'^s $ mmntcmm 
:fy^m^x<^(D\zML. i2x:x^mvrcm-^w-ioBu-^^\zmmmmi!)^'^mx 

^^(D^<tji\r>^emnmmr^m'^. ^mmmmmimm^cD-^mzmmRf^-^ 

tl^t^X^n^o 2.^g«32'CTig«L/t:®^}CttLLC-MK2/F7/A^j:^5^t-2)F||a 

ommtimn-^nxi^^^^x^^. Fsa&jt^^sf §tt (llc-mk2/f7/a) * 

6 weii:/i^-htc:iO!i; m^'^t^\mxnyy)]/x.yv\zts,h'^xzix:x^mk. 7 

. 5 // g/inL©Tryps i n <&^^>.ifiim ^ J^j; V^MEMtCtt^ b 32'C^ 11 37t: TJg^ U » 
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±fBWesterii-blottingTOT©:&S'TrfTofc„ 6 well^V- b^lwell:^^^)^ 
VTcmm^-^OX:xm^UWlk. lx{C#SRbfcSDS-PAGEffl1t>7°;U/N*^;/7 7- (Re 
d Loading Buffer Pack; New England Biolabs, Beverly, MA) lOO/zLT^^b, 

aiichi Pure Chemicals Co., Ltd, Tokyo, Japan) Hbfco 15inMT2. Si^fsl 

WWiWi^ ?YS)?M (Immobilon PVDF transfer membrane; Millipore, Bedford, MA 

) \z'izs.}^y-(mizxm}aKvimmm9Lfto m-m^':^uy=^>^mm (bioc 

k Ace; Snow Brand Milk Products Co. .Ltd, Sapporo, Japan) XAX:i^f^&.± 

iJtsbfcm, m Block kce^^^mviffii^wmo^mmMLrz-''Atni^mmiz 

mV. AVX~mMmiytco O.m Tween20<&^mBS (TBST) TSUI, MJCTBST3 
tHl»Lfc^, m Block kce^^m^^^'^btcifl'^'yT.lgGHgm^ (Goat F 
(ab')2 Anti-Mouse IgG+IgM, HRP; BioSource Int., Camarillo, CA) ^1/5000^ 

m^uaLfzzi^kifiwmmzmv. ^uximmmMi^rco tbsttsisi, tbs-^sihi 

W^Vtz"^. it^^yt^ (ECL western blotting detection reagents; Amersham 
Pharmacia biotech, Uppsala, Sweden) ICcfcO^tBL'i^o 

mmm4] um.m^ii.^mmx^^)ix<D2ikmn.'^^m (ha assay, wes 

tern-Blotting) 

■ SeV18+/AF-GFP, SeV18+/MtsHNts AF-GFPi^lc; ±X(D^ ^ JVxmB^^'f^ 

^iLmmmx'mtmmzGf?mu^t^(Dym\zm±z^i^i-)\^-ift-mim-mii!bi^^ 

:^;^«:WfSGFP®rM- (780bp) *^«ctfeSeV (SeVlS+GFP : El 2) SfflViTJtt{5 
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6weII platefc*3ViTn>7;i/X>h{cJim$-fr;tLLC-MK2mfC, 3X10' CIU/ 
iDL0=&':7^;i/X^^^lwell^fcOlOO/iLS:»L/T (in.o.i.3) If^mm^L. M 

^^t^m-^ntc (05) . 

mmm xmmL. Katoe.©':^^ (Kate. a. 

et al.. Genes Cell 1, 569-579 (1996)) ) JcMoTfrofco m%. ^J£©967X 

m^f^mhTzo ^©50/iL{CimS{CPBST#lRLfc:::7hU^#jfil (□X^rAW 
:t, Tokyo. Japan) SOul^m^L. 4'CTlB#ra«L^«©^*$m^l^, M 

fco ^tc. IHAU^&IXIO" ^^AXtm^hX, ^yOVTs^X^hfc (06) o Se 
VI 8+/Mt sHNt s A F-GFP-e 2 mLmrFm-^tl t) 37t:TSeVI 8+/ A F-GFPODltl 

\/mzm'>^X\^^ tmf^-^ntzo ^tc. SeVlSVMtsHNtsAF-GPP^, 32'CTfe':7 

^mimmz-ts.'DX\,^^t^x^nfzo 

mMMJi-^^(D2)kWL^^'^<D'^m.tLX. Wes tern-Blot ting{c J: -5 ^«$fT 

ofc. jcx&hm^tiziiz-miwmzm.oA.zxmm.. mm2Bmzi^m±.m 

S-PAGE^, Wes tern-Blot ting^frl^^ m^WX^&l.tzo mmmmtc\zmU 
LfcjJ?>Ji5'D-:f;i/tiT[#:T*0, SeV-MM^K<DI-13 (MADIYRFPKFSYE+Cys/@B^J 
1 4) , 23-35 (LRTGPDKKAIPH+Cys/E51J#-l- : 15) S.tJ5336-348 (Cys+ 
NWAKNIGRIRKL/Ea^J#^ : 16) O'&^^y^^ Sffi^-^LT^^tTc'^tl-^ 
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itm^^ i^mnvrc%(D'V$>:bc Wes t em-B 1 o 1 1 i ag\tmmm 3 izBWi<D:^mrm^ 
(Anti-rabbit IgG (Goat) H+L conj.; ICNP., Aurola, OH) «l/5000M{c# 

w.Lrch<D^mmvrco sevi8+/MtsHNtsAF-GFP^^i> ms^wtmBmn^ 

}C#<^^L.TViS®JC*fUirusOMemdtM^i>UT:fel9 (07) , Western-Bl 
otting©^^(ra:oTt>, ^^^^ )VXizm^X 2'AM!.lii^l-i)m{i^i.X\^^^C 

mmms} mmm^immmxo^jvxmmm^^^mm (seap assay) 

mztji'DXb^O(DX\ ^©^MtC-CPViX^tE^frofco SeV18+SEAP/AF-GFP 
Z^tXSeV18+SEAP/MtsHNtsAF-GFP&LLC-MK2JHlia{CDi.o.i.3-eiim mmm\Z (m 
m 12. 18, 24, 50, mmmW) ^m±mt:mUL. itf^-^SEAP^gf^^Reporte 
r Assay Kit-SEAP (TOyOBO. Osaka. Japan) ^mF^LXKiUzUmo-^mzU-oX 

n-Dfc. sEAPmmmmmx(oMMEfs:i!)^-Drc ms) „ ^rzmD-yfMz-D 

^^Xmsmmmm^ (mSm ^m^Vrc-AK HA«tt«SeV18+SEAP/MtsHNtsAF-G 

fvx^mmi/mzm^i^Lxi^^rc m9) » ^rz. mD'>^ji^<D^^jvx^48,0Q 

(isX45 j^m^'b h^^;V7.m& ^IHIJR Lfc^, Wes t ern-Bl o 1 1 i ngxmifiii^^mm 

vx^i^mmzmmi^Tzo ^Kom-^h. ^^'^(D^^ji^T.mBomptmm^ti 
fz mi 0) c ^mm^^^momwz^-ox. mmm^'f-o^^m^^Em^i^ 
r^^fts.<. 2m(.\m.=f'^m\/mzwpx^tztmm^titzo 
[^jg^j6] M.mm^^m.m^xtf^}\^7.<Dmimm'^ (ldh assay) 
^^mmz^-Dx^mtimm^^n^m'^h^w ^(D^\zm\^x. ^mux\z 

^^^m^m^Tz. LLC-MK2. BEAS-2BRt;cv-l«<£^n-?^n2.5X10* cells/we 
11 (IGOML/well) T96well plate»#«^bfco «^{C«LLC-MK2Z^i;cV-lfc 
\m% FBS&^tyMBM^, BEAS-2B{3«10!i; FBS^^tfD-MEM^^D^-RPMI (Gibco-BRL. R 
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ockville. MD) <D1 : im^mmVTco 240#TO«'#, 1% BSAS^MMT^ 
flL;fcSeV18+/AF-GFP^li«SeV18+/MtsHNtsAF-GFP^IK?£5jLiL/wellTWU^ 

«-&M^6 0^t^#±?i^lJ->:/U>iJ^U Cytotoxicity Detection Kit (R 
oche, Basel. Switzerland) ^fiJffiLTKitl3fH®®:;&^fc:tJ^oTmi$§ttOJt 

BEAS-2Bl;::feViTt*, SeV18+/MtsHNts AF-GFPCDJIffll!ait#ttt:iSeV18+/AF-GFP tlH 

^^S^IC, M®e©«I^^^E^::^ViTi^'^fCo =S-SeV (SeVlS+OFP, SeV18+/A 
F-GFP, SeV18+/MtsHNtsAF-GFP) mC-MK2»lC^n-?n^^b. 32t:, ilV^ 

^^tzzx:i!^miy2Bmziffimw-^nmhx^^m^^n'Drzo ^mm^\mr 

maLiX:Tn^mmMLrco nSHZm^W^. 2% Goat SerumS^O^^O. Triton^^ 
^tSVmm^X'^mmmBlockm^n'orco n^BSX-m^W^. 2% coat serum 

^^t^-'A^i^mm (lO/zg/mLiftMtri^:) x^zo^mK^vrzo fisxzmm^^ 

, 2Si; Goat Seinm^^tS—AlnWi^U (lOueMl Alexa Fluor 488 goat anti-rab 
bit IgG(H+L) conjugate : Molecular Plobes, Eugene, OR) XZlV\b^mKJ!t:^ly 

tco mmziBsxzmm^'^. mytmMmTxwMLtzo ^^mumx?, mmm^ 

^w-r-ssevis+cFPTtt. mibfcnn(DU&\z:i5i^^x^mm^MX(DmB(Dm 
^mi)^m^-^nrz mi 2) o co^ommBommmzmbxkm^zn^-^n 

X^V (Yoshida, T. et al.. Virology 71: 143-161 (1976)) . tfU:t>?^^® 
ii0r^He!fetTVi§i:#^enT^i§« BP-&SeV18+GFP{::*ViT«. isin(DUMiz 
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^Z.t^^VX\^^^t%^^n^c -;^SeV18+/AF-GFPT?tt, 38t:fc:feViTMMe 
(Dm^mmmzm^PLfCo MifeJSFRtJ5lNSe©-€-tl^tl©Cytoplasinic tail 
IZ^^LX. m^mm^m^t^t%A.6nx^^ (Sanderson. CM. et al., J 
. Virology 68: 69-76 (1994), Ali. A. et al.. Virology 276: 289-303 (2000) 

VX^^^tm^^n^o ^fe, SeV18+/MtsHNtsAF-GFPT«^©^^;{)t5S< ajT, 

zix:x^ xmj^(D^mz-^m-d^w,x. m^mz 2 'Antam.^mii^izm^'o rch<D 

immms] 2i^jmi^Mp<:^-xA(Z);^i^ (2) 
mmiz^n^sem^commi^m^^^fowmizm^^rzmz. ^mj^u-if 

—M^^ (MRC1024; Bio-Rad Laboratories Inc.. Hercules. CA) IZ^^M^^ 
^mVTco SeV18+SEAP/AF-GFP:EtZ^'SeVI8+SEAP/MtsHNtsAF-GFP^A-10|ffl||S (rat 
myoblast) IZ^n^tim^b (m.o. i. 1) . 32t:^Vi(i37'CT105i;jfiitf Sr^t^MEM 

xmmv. 1 B^sm Bmzmmi^Rzsimmw^mm Lx^^m^^n-:> fc. 
nvrc^i^^y-jv^mmvivxib^mm^vTco mxim^wm. 2% Goat seru 

Goat SeTm^^tsm-'A^WmW (lOMg/mL InWim XZTCZO^mKJt^V. 51 
izmcD-'Aini^mm (Ug/mL JaHNiri#: (IL4-1)) XZlX:ZQ^mR}t^Lrco PBST 
3lHli5fe#m, 23; Goat Seruin^'ttJ-;*:^^:^^ (lOMgM Alexa Fluor 568 goat 
anti-rabbit IgG(H+L) conjugate lOug/mL Alexa Fluor 488 goat anti-m 
ouse IgG(H+L) conjugate : Molecular Plobes, Eugene, OR) XilVlb^mK^L 
fzo PBST3lHl»^, ^^^^'r§fcJ6{Cl/4000{cmL.fcTO_PR03 (Molecular 

Plobes. Eugene, OR) s^jD^^^aTis^TOfib, mwzmyt^n^^rctbiz 

. Slow Fade Antifade Kit (Molecular Plobes, Eugene, OR) cD^ljgtifi^b, 
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Tc^^^^'&MmiyT\f^^<D1!n^i)m'l^$>^o SeVlS+SEAP/AF-GFPOJ^-^fi, 3 
mBRXmmQommmm-^tlXlr^h, -;^SeV18+SEAP/MtsHNtsAF-GFP©« 

'^mm^^iz^ML. mBitm^'S (microtubule) ie,^'l*#ifi (rtjit>t> 
tcM-^^^mUommm^nXi^ D , 4#{CSeVi8+SEAP/MtsHNts AF-CFP^^mtC 

*3ViT«> m&(DmmmmzmmiB'^t^itii^f3i< mi 4) > ^n-?ncD 
•:>xi^^^t.^^^tix\r^^umB(Dm^^±x$>^tmMtnrco 

^fz. SeV18+SEAP/MtsHNtsAF-GFP^^^32'CT^«Lfe«^. MM^^/hW 

©j^^fcifiVij^T^fe^nrv^^ (013) « mmiz'm^'S(Dm^^mmr^rc 

ittim^tc. SeV18+SEAP/MtsHNtsAF-GFP^A-10fcm.o.i. 1 xmm'^. tt^M 
a^M^T^Scolchicine (Nakarai Tesque. Kyoto, Japan) ^\,Ht colcemide 
(Nakarai Tesque, Kyoto, Japan) ^mmm 1 mmU Z2X:xmmLrco m 

^mmz±mtmu:^mx. um^. wm&mmp^m^mmLtco um^u 
m^muaLfsium^it. uw&\tm^'§mmmizmc^^^^Lrz mi 3) cot 
ML. ^m^um^mut^^tx\ ^(D^m^mn. x^tmm^Mmi^tL 
xm^ntc (SI 5) o cmm\t. mB^(Dhf)mmLrzh(Dii^m^\mwL 
^LrcUyhm(Dmm\zmB:i)m^Lxi^^nsmmi^^m. isinizLxhrni 3 

e> n ^ , SeVl 8+SEAP/M t sHN t s A F-GFP^^^32 1: XmrnVtcm^OUm it. 
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^fctblZ. SeV18+/AF-GFPRrXSeV18+/MtsHNtsAF-GFP©M^7-f JU:^t-'3ViT, ^ 
m^(DmB CRZMmB) (OmUMtlzMt^Ufi^^BM-^UM (colchicine) 
(DBW^M^Tco SeV18VAF-GFP^(^i«SeV18+/MtsHNtsAF-GFP^A-10fc:in.o.i. 1 

i$itLXmm-^nrzo SeV18+/AF-GFF(Dil^t)M ®eM/hW<b#^#bTVi^pl 

^i^^x, d[)ii:^wHi5:t'fm-^n^umzm^Lxmm-^nrco 

^lCFS.y5lNMfi©^n^tl®Cytoplasinic laiUzW-aVTz^M (Sanderson. CM 
. et al.. J. Virology 68: 69-76 (1994), Ali, A. et al.. Virology 276: 28 
9-303 (2000)) T#/jN«tC?aoT (^A«^^e/>©ct^75:^:-t5'-SaiC^'& 

Lx) mi^n^^mv. m]^mm^m^v^^m^*^Mj$.^n^o umm^^^ 
m^uxvt.^ ^ jvMz^^^xit. zzviz^i/^xum^'^izm-orcmmn^Wi^ 

\zr^^x(DMmmm-^nx\^^^ tmk^z tf]^x^^o ziviz^i^^xitm-^"^ 
\zB':i tcm^p^^m-^ c, :i)Vz^i^nmxmmm^^nx\^^t 
i&x^^itifix^^o m&m<D'^^(Dmtvx\t, d)v-Ji^i^T&t^m^n^i}^ 
> mMT!)mm-^n^(D^^^(Dimt^^oz.tx^'DX.' ^f$.(Dm^<Dh<Dmix 

5tubuiinJ4sev®i£¥ • mufsmzm^b. ' wm^mmt^z.ttm'B-^ 

nx^SD (Moyer. S.A. et al., Proc. Natl. Acad. Sci. U.S.A. 83. 5405-5409 
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(1986); Ogino, T. et all. J. Biol. Chem. 274, 35999-36008 (1999)) , ttc 

f)^^. #/J^W®^''i:^##ifi Crja:t>-ferf;i/5^#:#i£) T^fife^tlS 

M/hW^^^fc$-frT, Fl-R strain©m®@i4t^fe#L;a:l.i)^^J^^S:nJtg(cb 
TVi:5i#^e)nTViS (Tashiro, M. et al., J. Virol. 67. 5902-5910 (1993 

lf^«ll) ^n&3thX. itM^SeVTI^jt^nTVi^ae^M (Bossow. 
S. et al.. Negative Strand Viruses 2000 P157) S'b tidU^SJc^^ff o^. 

^iiAbfco :Br^6^{Cfi^ P(E86K). L(N1197S/K1795E) WP(L511F). L(N1197S/K 

1795E) (D2mmr$>^o cn^o^^^^t^m^-^ntcmmmt. m^-mm 

i!)i^n^ni/i-UmW2-imzm'PL. virus releaseitmmz^HWPl^Xi^^ 
tct^^-^tlX\^^Tc (Bossow, S. et al.. Negative Strand Viruses 2000 P157 

) o 

^^-Ir>i5^-f '^^;UX^fta^yAcDNA (pSeV18+/AF-GFP : Li. H.-O. et al., J. 
Virology 74, 6564-6569 (2000), WOOO/70070) ^Sall&mJhellr^^^tbNPite 
l^^^ti^i^ (8294bp) ^OiRl/, ^m^V=fmk^mi^VT'^)V^i^a-Z.>^ 
D-'i h^mXVTc (pSeV/ASallNhelfrg-MCS®^^) » •7;U5^i5' D-->^•^^-1' 
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hmXiZ^rnVTc'^^rtV ^*(DMm\t (5'- tcgacaccaggtatttaaattaattaatcgcga 
g-3VIB^J#-^: 17. 5'-ctagctcgcgattaattaatttaaatacctggtg-3V@H^JS-^ 

: 1 8) r$>^o ^IgbfcpSeV/ASallNhelfrg-MCS^ffll.iTLiie^'vCD^^^A 
^fr-otc. ^^^AtC^iQuik;Change™Site-Directed Mutagenesis Kit (Stralagen 
e. La Jolla. CA) ^Mf^Lxm\Z%mo-^mzU-oXnot^o Ljl^i^©N1197S 
0^mMX\zmmiyti^^'t^) :^ommt (S'-gtlclatcttcctgacICtatagacctgga 
cacgcttac-3ViB^!l#-^ : 1 9, 5' -gtaagcgtgtccaggtctataGAgtcaggaagatagaac- 

z'/m^mn: 20) . mm(D^mmx\z^mhtc'^m^)zi<Dm\\t (s'-ct 

acctattgagccccttagttgacGaAgataaagataggcta-3VE^J#-^ : 2 1, 5'-tagcctat 
ctttatcTtCgtcaactaaggggctcaataggtag-3VE^J#-^ : 2 2) TtfeS, Pjt'K^^ 
(D^im'Xn.. pSeVl 8+/ AF-GFP $Sa 1 1/Nhe I Tl^^t; L THIiR b fz.mBri'^^t^ 7 
^^p<>h (8931bp) ^Litmus38®|^1j--r h'\^'r'ir—>3>L/T=?ie)nTVi§L 
itmusSall/Nhelfrg AF-GFP^fflViTff t?;feo m&^mmo^^mXlZ^mh 
^-^^^t U ifoSB^Jfi (5' -caagataatcgatcaggtAaAgagagtagagtctctgggag-3' /E 
^J#-^ : 2 3, 5'-ctcccagagactctactctcTtTacctgatcgattatcttg-3ViB^J#-t : 
2 4) , L511F©^S^A{C^fflLfc^^:tUrf©fB^J« (5'-ctcaaacgcatcacgtc 
tcTtTccctccaaagagaagc-3ViB^J#-^ : 2 5, 5'-gcttctctttggagggAaAgagacgtga 
tgcgtttgag-3V@H^J#^: 2 6) T^-So ^S#A^, P»e^(C^n^n-^ 
Bf®^^<£WT§:/^;^5 K (LitmusSall/Nhelfrg AF-GFP) ^Sall/NhelTt^-fb 

vxmm\^tzy^if^>v (8294bp) ^tc. vA^^Tiz-'^mo^^m^mt^ 

y^X5H (pSeV/ASallNhelfrg-MCS) ^Sall/NIielTmLTlHliRLfcLji'fei^ 
^-^t^^^^^^h (8931bp) ^^^-ry-i^a^LT, pSeV18+/P86Linut • AF-GF 
P (P(E86K), L(N1197S/K1795E) ©i^^^^WT^) Jtt/pSeV18+/P511Lmut • AF-G 
FP (P(L511F). L(N1197S/K1795E) ©^M^WTS) ^M^Lfc (pSeV18+/PLinut 
AF-GFP trn^-t^) o 
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ir)i~^tEmm-miih->^ir)i:§:7^'r^sEhfmw (wooo/70070) ^mirm^a^h 

(1638bp) ^ pSeV18+/P86Linut • AF-GFPJ^WeV18+/P511LiDUt • AF-GFP©+18{fc 
©Notltf-Y h^CE*Ji^fCo ^n^n. pSeVlS+SEAP/PSeimut • AF-GFP, S.t>'pSe 
VlS+SEAP/PSllLmut • AF-GFPtbfc. 

0^;WX©^^^«Lie>©^^ (Li. H.-0. et al., J. Virology 74. 6564-65 

69 (2000), WOOO/70070) i;:«!oTffofc, mmit:^BMmmommm2\zmm(D:^ 

F-GFP, SeV18+/P511Linut • AF-GFP, SeV18+SEAP/P86LiDUt • AF-GFPRU^'SeVlS+SE 
AP/P511LiDUt • AF-GFPT^n^'n^ 4.0xl0«. 2.8x10*. 3.7 xlO''S:m. 0x10" GFP-C 
lUM (GFP-CIUCD;^il«WO00/70O70lC|Bm) T?^ofCo 

mmm 1 1 ] mmmmeV(Dmm^?/L-\mxvrcvx^mseV0 2 -Antan'? 
mm 

izmrnvxh^^H)^. mmzm-rt. 6weii i>i8iteiz^\f^xn>y)vx>h\zmm. 

$-B-7^LLC-MK2iiJejlSk:^ 1x10^ CIUM^VittSxlO^ ClU/inL©#'i7^ ;i/X^S^?lrlwell 

^fcDiooML^^jpbT (^n^n, Moi mvH^oi 5) imf^my^L. mu-v^ 
•^y^v>^h. '^y':f^)y^ms.<izM.m^^^u\/^mv^^mu ini^mMLx 

HAfilttOMfiKato 6(^:^1* (Kato, A. et al., Genes Cell 1, 569-579 (199 
6)) ) {CMoTfr-pfco mt>. 5tLl£©967^yk-h^«e^L, ^^)V7.m^^m 
WI'PBST«b#well 50AtL©2fg5&«il^^iJ<£f^|gbfc, -^-OSOMLfclX^g^tPB 
STftf^Ufc-^hU^JI^Jfl (n7.^:n-r:t. Tokyo, Japan) 50ML$^'&b, 4t: 
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^(D\ZMVX. SeV18+/P86Linut • AF-GFPB:rKSeV18+/P511LiBat • AF-GFPi5^ifflJS 

T, m^^mmmmmith. mm^miz^^^xhsey^^^-<Dm.^'Ummm 
^n. 2 '>kikmm-m^(Dmmtim^-^nx^^^t^m-$nr:Lo 

mMmmzm \^x\t. cv-immiz^^^xsevmm^^mf3.mmummmm^f)^ 
m^x^^::t:^^i^. z^cv-mm^nmi^xwmi^Tc. ^rzn>ha-)itL 
T, m^(D^mmx(Df3:\/^?x^mseY (sevi8VAF-GFP) ^^mhtco mwsm 
(Dmmummm&\ztmhx^^^o mmzwrt.. cv-i«^2.5xio* ceiis/wei 

1 (lOOML/well) -rgewell plate(Cii#i§«Lfco ig«miO« FBS^-^tfMEM* 
^fflL/fco 24I^P^:^^m, IX BSA<&^tSMEMT#|RbfcSeV18+/AF-GFP, SeV18+/P 
SBLiDUt • AF-GFP^Vi«SeV18+/ PSllLmut • AF-GFP^?K?&5/zL/wellT^iPLi?^ 

tzo mk3Bmz1^^±.m^^y^^)>if\^. cytotoxicity Detection Kit (Roc 
he. Basel, Switzerland) ^mmhXY.\i\zmWL(r^l5m\Z^'oXmW^^^omt 
SeVl8+/P86Liut • AF-GFPS.^;^^ SeV18+/P511Linut • AF-GFPt;:*5V^TSeV 
l8+/AF-GFPi:Ot>0je>/{>^3^j:iflM^tt©Mll35^!^$nfc (019) . 

nmfm\z^n^. QYmmif^^Bmmz^r^>hbrc. ?msL^^mmme 
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TVifc (0 2 0) . cY-mmts&vmm^w&;!ummMm^^n^<. m^MMit 

SeV18+/P86Liut • AF-GFPS.tJCSeV18V PSllLmut • AF-GFPO 2 ^iiCtHi^^MiJ^ 

Mil i^n^niM-\/mW2-l/itm^ liossov, S. et al.. Negative Stran 
d Viruses 2000 P157) fcEH"rSRJtg14;&t^5. ^©B#, fe^ • ^STOM^IfcJ: 
oT. l^«iie^®^^l:fcJflJ®IU, •?-©iSW:*:^Via^liSeV^^'iS'-©fiJ^ 

^^-\z^\,^x%mmzsEi^m^^mxLrzh<D^j^mv. mmmm-^^osE 
Kp^j^m^mmmzM^htzo 
^m:^m<Dmm\tmMm5\ztm.bT\,^^o f&mzmtt. sevis+sEAP/AF-cF 

P, SeV18+SEAP/P86Lmut • AF-GFPS.t;SeV18+SEAP/P511Lniot • AF-GFPmc-MK2lB 

mizm.oAAQrmmWi. mm^iz mmm^iz) mm±^^m^v. ±m^(DSEk 

PfSttSrReporter Assay Kit-SEAP (TOYOBO, Osalia. Japan) tTKitfcE«c 

(D:^mz'^'oxn^tzo sEAPm^m\t±x(D^^^-fnm^t/uamctz^rz ( 
02 2) o m-^. mmm^^eyomm^v/i^mxi^tz^^^-xh^umo^T 
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2 3) o ?/i-^(D^mmx(D^j}^i)^^y)K^-^tix\^^^tmmn^c sfc> mm 

^e^lT, iaig^gtt^ST'*-5 6ffi^®^M (M:G69E, T116A, A183S. HN : A262 
T, G264R. K461G) S.W^^^SeVS*®^^ (P : E86K^l.ittL511F, L:N1197S 

, K1795E) (D^mmm(D^^^^'r^2mm<D¥{K^mse'i^^^- (025 :se 

V18+/MtsHNtsP86Lmut • AF-GFP. SeVl8+/MtsHNtsP511LjDUt • AF-GFP) ©^P^^ff 

^M«A®7.^-A^^2 eil^tfc. jail^^14^S^&W-rSF^^^iz:>^ 
-r':7^JU7.^^i$'-'JrVAcDNA (pSeV18+/MtsHNts AF-GFP : HJSM ^Sa 
lIS:tMieITmbPjie^<£'^tr7^^^>h (8931bp) ^Litmus38©|^1^--r I- 
'v^-f >H >bT#e>n§LitinusSalI/NheIfrg MtsHNts • AF-GFP^fflViTff 

:z>rco mMmiizmm<D^i^xm\ vm^f-^mm^mmxizu (5'-caagata 

atcgatcaggtAaAgagagtagagtctctgggag-3' /S2^J## : 2 3, 5'-ctcccagagactcta 
ctctcTtTacctgatcgattatcttg-3V@B^J## : 2 4) Offi^'&jSitU if&^fflb 
X lb\\¥(D^^MXiz\t (5'-ctcaaacgcatcacgtctcTtTccctccaaagagaagc-3' /iB^J 
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^^ : 2 5, 5'-gcttctctttggagggAaAgagacgtgatgcgtttgag-3VSB^J#-^ : 2 6 

(LitmusSall/Nhelfrg MtsHNts AF-GFP) ^Sall/NhelT^^ib 
VXMUVTcy^^^yh (8294bp) t. Sfc, HJIMlT^^^Ufc, iM^^iZ 
r^B^^^M^Wr^:/^;^^ H (pSeV/ASallNhelfrg-MCS) $SalI/Nhen??mb 
tTlHlJRb^La^?&-^ty7^i^^>h (8931bp) $:^-ry-5^3 >bT. pSeV 
18+/MtsHNtsP86Lmut • AF-GFP (^^^gtt^^3^m> (E86K) , L(N1197S/K1795E) 
Ri;pSeV18+/MtsHNtsP511Liut • AF-GFP (^S^^SttilMiR 
m>a511F). L(N1197S/K1795E) ©^S^feWTS) ^mH^Ltz (pSeV18+/MtsHNtsP 
Lmut AF-GFP tm^T^) » 

BAP) «fe^^^mLfccDNA©>P^t)fT'pfco IP'S, SEAP»e^®Tj?tfCJ^±i/iJ^ 

:^;l/-^/^^ESS^J-FJl^&~>^:^;^^WT§SEAPKii^ (wooo/70070) ^NotiT^oaiu 

(1638bp) . pSeVlS+ZMtsHNts P86Lmut • AF-GFPS:^JCpSeV18+/MtsHNts P511Lmut 
• AF-GFP0+18fi:©NotIU--< hizU^jLAjfCo ^tl'etl. pSeV18+SEAP/MtsHNts P 
86Lmut • AF-GFP, RrXpSeV18+SEAP/MtsHNts PSllLmut • AF-GFP tL-fco 

tmm 

)VX(DnM^itUi^(Dm^ (Li. H.-0. et al.. J. Virology 74. 6564-65 
69 (2000), WOOO/70070) {CtJ^oT^f ofco M«*BJ^»®IIJSf!l 2 (Cfem©:>^ 
mX'^if-orco l^;&^feTilSL?5:^'i7^;i/X^TOiS^-1'^-J*SeV18+/MtsHNts P86L 
mut - AF-GFP, SeV18+/MtsHNts PSllLmut • AF-GFP. SeV18+SEAP/MtsHNts PSBLm 
ut • AF-GFPRmeV18+SEAP/MtsHNts P511Lmut • AF-GFP-e-?-n^*n, 8.6xlO», 4 
.2 xlO«. 1.7 xlO»Rt/^1.7xlO» GFP-CIUM (GFP-CIU©^i^}iWOOO/70070tCiaic) 
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mmi iizmmi^xif^^H)^. mmztirt. e weii piatetc:feViTn>7;i'X> 

hfcii?ii$i3-fcLLC-MK2mfc. 1x10' CIU/mL^ViJiSxlO' CIU/idL(0#':7^ Jl/X^ 

m^\\ie\mrzV)mui^miaLx i^n^n. mi m\^^m\ 3) ii^PbI^^l 

o lB®fc-tJ->:/U >;^U 1i->>^U>^^tt<r{'Jlil^$"^*J^j:ViirtliMEM ImL 
HAg'tt^SfJ^ttKato^.O;^}* (Kato, A. et al., Genes Cell 1, 569-579 (199 

6)) ) izm^xn-orco w^. ^js®96?^::/i^-h^^fflu 

S-e^D^bifcny hU^^jM iUT.'E/U^, Tokyo. Japan) 50AtL<£^i-&b, 4^: 

f^i^^hoo^^m^mmittLxm^Lrco 

AF-GFP) 0^^m<i;0%2^iEJtmfe^*;OWbTVifc (02 7) 0 mz. Se 
V18+/MtsHNts PBllLmut • AF-GFPtCi5ViT«, P/L^^©?5:V>SeV18+/MtsHNts A 

F-GFP J; D ^> Id 2 ?/i^mmA^zj;:^mmmmm 

m-^tlTzo UL. SeV18+/MtsHNts P86Lmut • AF-GFP{::*5(riTJ$SeV18+/MtsHNts 

AF-GFP J; 0 2 '^tkmm.'^m^mmu ::<Dm^\tmMmmi>mm-^nm^'o 

tzo 2'Amii'&^<DmUt^^om^izmnii. SeV18+/MtsHNts PSllLmut • AF-GF 

m^mz^nxi^^^tmm^ntzo 
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T. P/L'\©^M^A©J5:ViF^^^SeV (SeV18+/AF-GFP) , UMB^i^^l^O)^ 
^^-r^SeV (SeV18+/MtsHNts AF-GFP) 3S^U?PA^M©*SWT§ 2acDSeV (Se 
V18+/P511Liut • AF-GFP, SeV18+/P86Linut • AF-GFP) ^l^fflUfe. m^-^f^^U 

mitmmMeRzsmmmi 2\zmmi^x\f^^o mmzmrt. cv-ims:2.5xio* 

cells/well (lOO/iL/well) Tgewell plate»^^^b;t, ^mizmo% FBS<& 
SeV18+/MtsHNts PSGLmut • AF-GFP^Vi«SeV18+/MtsHNts PBllLmut • AF-GFP^ 

nL/veurmmLmm'^'^. mmm^-(jv7.m^^ts^m^f^.^. fbs^^ 

^fccv^ mmmizm^m^fc. ii^3 0mtig«±?i&-y->yu>^b, cytotox 

icity Detection Kit (Roche. Basel, Switzerland) ^M^LXMi\Zs&Wi.<D:^^ 

iz'^-oxmrnrnwiiomm^n-Dft, mmm^^mMmxT^;itx (sevisv 

MtsHNts • AF-GFPlC:}3ViT) , ^§@i?©mii#tt©iill/&^^^ 0 , P/L^S^» 
Xt^CtX (SeV18VP86Liut • AV~G¥?W SeV18+/P511Lmut • AF-GFP I;: :}3Vi 

T) mmzmm^m^ommitim^-^nxv^^it)^. z(Dm^^m^^t>i^^::t 

X (SeV18+/MtsHNts P86Lmut • AF-GFPRUfSeV18+/MtsHNts PSllLmut • AF-GFPlC 

*3ViT) mMimzr^mi^mmf3immmm^<DMMtm^^nrc m2 8) . 

SeVlSVMtsHNts PSGLmut • AF-GFPMSeV18+/MtsHNts PSllLmut • AF-GFP(C-S> 

^mmmzmMLTco 

mf^ij^(Dmmitmmm5iBi.ummmi3\zmwi.Lx^^^<> mm^zBtt. sev 

18+SEAP/ AF-GFP, SeV18+SEAP/MtsHNts P86Linut • AF-GFPRa^SeV18+SEAP/MtsHNt 
s P511Lmut • AF-CFPmC-MK2«tM0I I^lri«MOI 3Tlg?^^, Sl^Wfd (24 
B#Fp1#K:) mm±^^^^V. ±?i't'®SEAP^tt$Reporter Assay Kit-SEAP (TO 
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YOBO. Osaka, Japan) mimLXKii\Ztim(D:^m\z'^'z>xmM\^rco ^mWM\Z 

xisit/umc^-oit (02 9) , iij-^, f^mm^^^miSLtspA^^omm^m 
xLfc^^^-x^mumoi&yiimt/vafsii^^tmm'^nrco 
^fz. sEKpm^^mmLtc'^^^d''-\z'o\^^xh. mm^m^ommthx 

tmm\z. umm^^^m'&mi^m(Dmm^mxhrcz.tiz^^. mmm^m 
mmzmm^^^x^Ltzm^mtyy^ ;px^fi^v acdna (psevisi 

/AM: WOOO/09700) SfiJffiL^o M^O^T.^-A^mS l^zmi^Tco pSeV18+/A 
MCM^^MS-ttJBstEII^fjt (2098bp) Sr. ^8?)SalI/XhoIT?mb^^<y-'> 
3 >bTEcoRV|§M^^::^^L';^pSE280 (Invitrogen, Groningen, Netherlands 
) (Di&iEUD-'i hiZ1i-':^^U-->ifVrc (pSE-BstEIIfrg©:^^) . GFPjtfe^ 
SWTSpEGFP (TOYOBO, Osaka. Japan) ^kccmRZMcoKlxmitVdM bluntin 
gKit (Takara, Kyoto, Japan) T05'*>^©fill in\Z^V)mi^(D^mit^m^ 
. EcoRVTtmb^BAP (TOYOBO. Osaka. Japan) 5!lS^fTo?^pSE-BstEIIfrglC-y->^ 
i7a-->^hrco Z. ©EGFPa^^^-^tfBs iEUyy^:A>h^ht ©pSeVl 8+/ 
AlUzmV. M^^TOtCEGFPJte^&^iiLfcM^^SSeVy/AcDNA (pSeV18+/ 

AM-GFP) ^mrnhfco 

TIBIBife©#|^©X+-ASil3 2(C^bfc. F^^gKfitCEGFP3te^<£^l!ct 
rc¥^^m±>y^^-(}V7.±^^^yAcWk (pSeV18+/AF-GFP : Li. H.-O. at al 
J. Virology 74, 6564-6569 (2000). WO0O/70O70) ©Nael^M* (4922bp) SpB 
luescript II (Stratagene. La JoUa. CA) OEcoKVI)-^ h\Z-^y^Vi—=i>ifL 
T^^LfcpBlueNaeIfrg-AFGFP^fflViTMjtfe^©j5<:^Srtfo^o Mitfe^il^© 
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ikChange™ Site-Directed Mutagenesis Kit (Stratagene, La Jolla, CA) ^fUffi 

agagtcactgaccaactagatcgtgcacgaggcatcctaccatcctca-3'/'@B^J#-^ ; 2 7, 5 
tgaggatggtaggatgcctcgtgcacgatctagttggtcagtgactct-3ViiH^J#-§' : 2 8) 

X$>^o ^S^A^. ApaLnrgP^mt (37^:, . QlAquick PCR Purifica 
tlon Kit (QIAGEN, Botliell, WA) TiHlJ|XU;/t^^©*^7-r ^-e^a ><&fT'p;'S: 
o nM. QlAquick PCR Purification KitTDNASIililXL, BsmlRt^Stunf^^^t;^ 
H5a^M«L.TMjlfe^ iRUTM^'f) ^X^VtcdM (pBlueNaelfrg-AMA 
FGFP) ^mmLTzo 

M C^Wm^^) <^^^L;/£:pBlueNaeIfrg-AMAFGFP<^SalIRtXApaLIT?N^b^ 
ffV\ lUX^U^^^tsyp^^f^yh (imhp) ^mUVTzo -;^l?pSeV18+/AF- 
GFP^ApaLl/NlielTMbTHNaeT*#W)t (6287bp) trML. ^10 280 
ifit^LitmasSg (New England Biolabs, Beverly, MA) ©Sall/NhelU-'f hlClJ-:/ 
^U-=.>^Vrz (LitfflUsSall/Nhelfrg-AMAFGFP©^!!) o LitmusSall/Nhelfr 
g-AMAFGFP^SalI/NhelT^mkLTlEiiRL'fc7^^^>h (7767bp) t. S/cpSe 
VI 8V AF-GFPSSal I/NlieIT« bTigiR LfcM^i:M^jte^2r^*^ Vi 7 7 

(8294bp) §7-1'y-'>3>bT, MRtXFJte^Sr^^^L/-e©^^g|5&{CE 
GFPMfei^^^^bfcMWF^^^-fe >y-r -^^ ;i/X^:S^V AcDNA (pSeV18+/A 
MAF-GFP) ^^^bfc. 3^^tfcM^^^ {RXMRW!K^m) ;i/X©«it^ 
S 3 3 {c^b:/t. 

CM^J2 1] SeV-FRm!Se^^^-r§^Jl/A-M©f^®{ 
MMS (Rt/FM^) ^I^^^T^^JWI-mf^SlC^tcCre/loxP^^^SiyA 
xA^fiJfflbfe. ^^'>XxAaCre DNA U n >k*:h— tfl3 J: Oite^jg^I^^ 
#^3^-r^<i:r»tlSth:^nfe::^^X5 HpCALNdLw (Arai, T. et al.. J. Virol. 
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72: 1115-1121 (1988)) $?iJfflbfc'b®T^D. FgacDAjWI-HHIlS (LLC-MK2/ 
VlMM) f^M©l^{C'bl^5^;^TA&fiJffibTViS (Li. H.-0. et al., J. Virolo 
gy 74, 6564-6569 (2000), WOOO/70070) , 

(i> mm-f'^x^ \'(Dmm 

^±i5LLC-MK2/F7«<feOTb> e:0«fclie/XxAT®M5ie^#A§fT'5 Z. 

0 3 4 lr|2S6©X4^-ATMiife^^icy^:^S H (pCALNdLw/M : pCALNdLw<DSwaI 
fco gp-&. pCALNdLw/M^HincIIR?>'EcoT22n?t^'fbbMjt^^*'^trBlf>t (4737bp 

) ^r:»a~-xm^wWi'n^m. m^t^/'^y\^^m^mb. qiaexii gci Extra 

ctlon SystemtlEliRbfco IWIpCALNdLw/M^XhoIT^gff. neoiycinWil 

e^^^S^^V^ifit (5941bp) SlHliR^, S{::HincIIT«L1779bp08lr>T-^lll 
iRLfeo HygromyclnW'l43i'S^fipcDNA3. lhygro(+) (Invitrogen, Groningen, Ne 
therlands) S:'x>"/1/— hfCliygro-5' (5'-tctcgagtcgctcggtacgatgaaaaagcctga 
actcaccgcgacgtctgtcgag-3'/@B^J#-^ : 2 9) RtAiygro-3' (5' -aatgcatgatcag 
taaattacaatgaacatcgaaccccagagtcccgcctattcctttgccctcggacgagtgctggggcgtc-3' 
/@3^J## : 3 0) ©2a©:/^-r'x'-SrfflViTPCRSrfTVi, QIAquick PGR Pur if 
ication Ki tTlHliRLfcmoi:S^O^^coT22IT»LTML.fc, cn^SMom 
jt^ ^-r V 3 > LpCALNdLw-hygroMSf^SS U;feo 

(2) sev-M (RxsF) mB^mm^mT^^)vn-mm(o^u-~=.yif 

h^>X:7x^5>3 >t(j:Superfect Transfection Reagent V^:/n hn — 
;i/JCi3m©:;&feTfTofCo gp-&OT©;&^fe^iofc„ LLC-MK2/F7m^5X105 ce 
lis/dishT60inin->ir-^»#. lOX FBS^'^tfD-MEMT24l^rBl©^Lfc6 pCALNdL 
w-hygroM©5Mg^FBS]5.i;ifi^t/M^-^S:*5:ViI)-MEM(C||f[b (i^STlSO^L) , 
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itJ^^Superfect Transfection Reagent iQul^ma. n^UWl^MUTlO^m 
t^LMLrzo McmWi. lOXFBSSr^tyD-MEMSrlmL^lint^^. PBST 1 |El?5fe?^LfcLL 
C-MK2/F7SHJia'\e:0h^>X7xt^e^3>M^^$»UfCo ZIX:, 5« CO, 
:3^a.^-^~-^3mm^mm. hy>7.y:c^iy3ym^m^^.^L. PBST3IHI 
lOX FBSSr^tJD-MEM^5mLttL24ltr^^^bfeo hU:/-»Tiffl 
m^mti^L. 96wel 1 y I/- hfC*?J5cel Is/well ©id D^ViT^IRb, ISOMg/mLWh 
ygromycin (Gibco-BRL, Rockville, MD) ^^tsm FBSA 0 ©D-MEMTltl 2 MFb^^S 

<3> sev-M cBLm m^^mm^mt^^jw^-mm^u-xDM^ 

# & nfe 1 30ffi© D - > {CO ViT. MS ©^31fi^Wes t ern-b 1 o 1 1 i ngl?^^ 

MWtc^swbfeo #^P->^6weii:/i/-h«#, ef^3>:7;i/x>h©4*^ 

5X FBS^-^tfMEMT'WLfeCre DNAU 3 >k'^— if Sr^^-T^M^M^Tx 
y^-rJWX (AxCANCre) $Saito6)©;^& (Saito, I. et al.. Nucl. Acid. Res. 
23, 3816-3821 (1995), Arai. T. et al., J. Virol. 72, 1115-1121 (1998)) 
Tin.o.i.5Tg5^$-B-;^c. 32'Cl? 2 0 F^lig^^. Jg«±m »5febPBS T 1 iHl^Jfe^ 

±)ix^u-A-rmm^m^^Lxmi^^muvrco iianeafefco^ioi/io* 

^7^y-( UTSDS-PAGE^ff JxM^^^fiJffi LT||»J 3X0^4 {C|B«© 

:&^TWestern-blotting$ffo;fc. 130^D->©ttiTltl!^WM^e®!T!31S®# 
;?>^o^'b©tPtT> tnFl^W (1236 : Segawa, H. et al., J. Biochem. 123. 10 
64-1072 (1998)) ?rfiJfflb;'tWestern-blotting©ig^i:#f-g:TS3 5 tfBi^tfc 

o 

M^^MSev (sevi8+/AM-GFP) (Dnmmt. mmm2 iBWiOi? u->(Dnm 

"^^ibxmmhrco ScVIS+ZAM-CFPOPO lysate^^^^P-^t^iPL, GF 
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yS:, LLC-MK2)ilig$ 5X10* cells/dishTlOOiBiD0'>-\'-l/tJi#. 2mf^^^^ 

. Tim-vacn^Mf^rimmmm-^arc (in.o.i.2) , tt^jtotf^-^sj^viMEM 

"VW^Vrc'^. HpSeV18+/AM-GFP, pGEM/NP, pGEM/P. pGEMA, pGEM/F- 

HNS:UfpGEM/MS:-etl^ni2jLig, 4/zg. 2iig, 4j^g, 4MgS.mMg/dishO«W:T 
Opti-MEMl;:!!i^b> 1/ig DNA/5MLffiS©SuperFect transfection reagent^A 
nxjg'&t, MUmMnm^^. m^&=}\Zi% FBS^^-^tfOpti-MEM SmLfCAn, 

l(D AraCj;im.5Atg/inL©TrypsinS'^tPMEMT:^^L/fc. 2Amm^m'^. 8.5X10" 
cells/dish^/fcf9{CLLC-MK2/F7/A^ajlL, 40Mg/inL© AraCRm. 5/^g/inL©T 
rypsinSr#tfMEMTHJ::2BFBl37t:T^^bfcc ;ine>©m&lE|iRU ^V-^;/ h 
^2tiL/dism-ft^(0 Ot>ti-m\zmm. ^mmM^Smm^MXVX?^ lysate^r 

i^^Lfco -:;&-riGS©i^D->^24 weii7°v-htcfil#. ®(Sn>7;i/x>h 

<Dll#};iAxCANCre&!D.o.i. 5l:^^U. ^^^32'CT 2 B^B1^ilb;fcm^WL' 
;t, e:Oilffll!SlCSeV18+/AM-GFP0DP0 lysate&=&200j£rL/wellT h^>X7x^^^ 
a>L, 40xig/mL© AraC3§tt/^7. 5/[ig/inLCDTrypsin^^^jfil?i^'^^fj:V^MEM^ffi 

M2x:x'^mvrcc mRzsmoi? n->xsevm/ M-Q?f\z^^GvmB(DjKi!fi 
y)^mm-^nrc mse) c mz, u2(D:^x'}Am^i)^m<. &.T(D^m\z\tc(D 
m^mm vtc^ ^mmm\z-o\^^TkxmcremM^m(D%(Dt:iic-m2/?m&2tBm. 

mt^^itlZ-r^. LLC-MK2/F7/M62/A^fiJfflLTSeV18+/AM-GFP®8iilSr^^b 
> P20i^^6 Q^^I9.5XI0^ P4©ii^5 0^{C3.7X1O' GFP-CIU0':7-Y;i'XS:i^ 

:$imm\z:^\^^xh. mmmsiz^vtc m&.^^z2x:xmm^^i tvi-5^# 

m'i^^rzi!)^^Z -eSeVl 8+/ A M-GFP® C7 ^ @iR*^pJtg t o <!:% e> tl S 
o SeV18+/AM-GFPl':feV:>TMMa<l:!T§3i« (LLC-MK2/F7/M62/A) f)^^h^>XlZ 
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d:5^<j[2:j{i«0)5m6>nTi^i§ (03 6) , ^m^^)V7.(Dnm^mmz 
mmm 2 3 ] m^m^ ^ }vx (o^mit 

)V7.(D±m&(DmX(Dmihn'orco LLC-MK2/F7/M62/A^6well plate 

izmmivx^mLtzo \mn>y)vx>h(D^mx*32v\z^n-^^. lumzs 
evi8+/AM-GFP<?:Di.o.i. o.5«^L, fmmzm^±m^m'^Lmrz-^^m^m 
tinbfeo muLrc±mz'Di,^xmtRMi^-^it)rzo ^8^4-6 B^T'*t>#<© 
^^jVTs-dmi^-^nrz. m3 7) , mummeB'^&M^m^-^nxi^^^-^t. c: 
(Dnj^xitmmmmm^^<iiix:iir), ry^}V7s/'^'^f-^^}v^mxum<. m 

m-^nrzo mt>, ^ ^ )V7.^wr^\z},tmmsQ'^^x(Dmm±m'S:mm-'< 

SemW AM-GfVW ^ )VXM^^^n-KRX\ ^^)l?.m^ SrWes tern-blot I in 

gxmmhtco RT-pcRttP2(j)i5^6s^©'>w';i/xs:f«jfflLfc. ^^)v:^mmt)^^ 

©RNAO[HlJR«QIAamp Viral RNA Mini Kit (QIAGEN. Botliell. WA) ^fiJfflL, S 
fccDNAiiMmhermoscript RT-PCR System (Gibco-BRL, Rockvilie. MD) ^fijffl 

UT, miy:^y'Ath\zmn(o-:fuhu-Mzmm(D:^mxn'orco cDNA^MI^ 
(D:fy^'^^\Z\t^yh\zWi^(DT9.niom\iexmeT^^^bTc„ ^tz. Mkf)^^OM 
%X-$>^Z.t(DBmtVX. reverse transcriptase^^^T'l^l-KJi&^tToJt. ill 
|gLfecDNA2:x>:/V-h^tTPJifi^±©F3593 (5'- ccaatctaccatcagcatcag 
c-i'/mn^^: 3 1) <!:F3l^^±©R4993 (5*- ttcccttcatcgactatgacc-3' / 
IB^J#^: 3 2) (Dm.^^t>ii:t. PlD<P»eT±®F3208 (5'- agagaacaagact 
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aaggctacc-3VS2^J#-^ : 3 3) a:R4993(iDM^'&t)it® 2iffil?PCR*ff o^. SeV 
b^RU\mb^(DmB'^^W.^-^tlfc (03 8) , reverse transcriptaseilb (RT- 

vi^ii-^ (psevi8+GFP) \t^n^n\m\iiiRxs\m\)itMi!mf^'fy^ziz^^i)tm 

Western-blot tingtC J; OSe»?>©M^fTofco SeV18+/AM-GFP, SeVlS+Z 
AF-GFP3§^D^SeV18+GFPi£iii. o. i. 3TLLC-MK2{;:^^L, 3 BmiZ^m±mtm 

m^muv. mm±miim,ooQgX'i5^mm'bh^^)uzwB^muvrco sds-pa 

GE^, Western-Blot ting^frVi, mtn^. tfiVmWRU^lzmm^^mm-t^dii- 

mi^ (7try ^3}?u^^-:^;^) xmnivrco mmm3iSLXsmmm4\zt&f^(D:^ 

^Tfro fco SeVl 8+/ AM-CFP^^aBISTJiMMe *t|iaiJ$nTF^V> ttNP«liaij$ 
nfc::^:/^^^, Se»E,feSeV18+/AM-GFP<D)^^g-e^^;lt«ff^$nfc (El 

3 9) , SeV18+/AF-GFP^^MTttFge;0^mS"J$n'r, SeVlS+GFPT 

^mi^^f}^m^m¥'^iz{i>f3:^^ti^m-^nrzc 
mmm 2 5 ] m^msem 2 ;ktkMif'omM\zmt^Mmmm^ 

m^mm2 4BM(D^D\ZS&mWAli-Q7?^m.oA.miC-m2\zm^h. «3 
>bV. llIiRb:rcC7xf ;i/;^ge'£ffl ViTWes tern-blot tingSff^i. ^JtMWJc^ai 

±m*®'^^;i/7.Me<£^ffib3to ^mtLxsevm/Av-G¥?^mmzmmiyX 

BlfeLfc1:^>7';^^^fflLfc. ^n^^tlfDllf^m^J^f^MbWestern-blotting^ 

mm-mi^ mzfifm^m^) x^mvrzo sevi8+/AM-GFP^MBa±m4'© 

4 0) o Sfc, lH|-t}->y;KOHA^'l4}iSeV18+/AF-GFP (64 HAU) J5;<^»tC^USeV18 
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+/AM-GFP «2 HAU) Ta5ofc. 

Msb. mmmiz (smz.) mm±.m^muL. um^tmi^vrc m4i) „ 

Tmm,m^^(Dm^tfs.^imm^^mi& v tern, sevi w ^u-Gwmmmmn^tm 
m4B'i^mmibi)^ti:mmmmmmmbxi^y) (042) . ]im-\k(D±mt^ 

5 S^O^^im^dOliT. ti'^t::^y ^ ^J-^V-AX^^dosmr Liposomal Tr 
ansfection Reagent (Roche, Basel. Switzerland) ^m^^X^UhtCo IP"^. ^ 
ai±^100i:iLi:Dosper n.5ul^M^lyMUX\Q^tkmWi> 6 weliyi/- 

>yjvj:.>hiz^mhrcLic-m2mmtzhy>xy:i:^z^3>brzo 2 BWz^yt 
mwrnrxmrnLfcm. -^sJcffi»®#^Et-^seYi8VAF-GFP«ifflflg©j^« 

±mxit. 0<(DG¥fmmim7!)mm-^n^<DizMh. SeV18+/AM-GFP^^«(D 

^m±mxmv?mms\m\tmi!)^\z\mtELrc-fyi^Emm-^ni3ii!)^'orz (04 3) 

$>^tmmx^rz. 
immm 2 e ] FRmm^^msem o ^ juxmmm 

mzMX^mSeV (SeV18+/AMAF-GFP) (Dnmmit. 2B2«(DSeVl8+/ 

Aii-GF?<Dnm^tmm(D:^mxn^fto mt>. iic-mzmji^^ 5x10" ceiis/dis 

laXmm(Dzy^-U\zmt. zmfi^^m^. PLWUV-VacT7<£^fiTlNFPBl^^$1ir 
fz (m.o.i.2) o mS^^sSSLfn^^^mmuxm^Ltz^. y^:J^aKpSeV18+/AM 
AF-GFP. pGEM/NP, pGEM/P, pGEM/L, pGEM/F-HN:Ri;pGEM/M$^n^'ni2/ig, A p. 
g. 2iig, Aug, AngRmus/iishO^mitXOm-UE.mzmMb. Ime DNA/SmL 
ffi^CDSuperFect trans feet ion reagent ^SrAtlT^i'&b, ^UXli^mWcM^. 

m^^izi% FBss-^tyopti-MEM smLfcAti^ mmizmabx^mLtzo mm^m 
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^tsma-V^mi^TCo 24l^^«m g.SXlO* cells/dish*Jtl9{c:LLC-MK2/F7/M 
62/AMJlt, 40/zg/niL© AraCW?. 5Mg/iDL(7)Trypsin&^trMEMT3gt 2 BFb13 
7t:T^«l>;^c, e:tlC»OM^|5IJRU ^l/^y h^2iiiL/dish^fcO© Opti-MEM 
<^^gl!^Sr3|Hli^D5i;^bTP0 lysate^&imLfco -;^mC-MK2/F7/M 
62/A^24 well-Z^-hMt, f^n >7;UX> h0^fc32t;}C#L 1 HTO* 
brcmm^mm^Tco dOmtCSeVlSVAMAF-CFP^PO iysate^#200AiL/weIl 
l?h7>7.7x^S^3>b, 40iiig/iiiL© AraCS:tX7.5Mg/mL®Trypsiii<£-^^jfa?f 

n;t. PlTfe#^{C^ViJ^j:*?e.J[£d^05&^m^$nfc (04 4) „ L>&^b, 

^tB nrtg75::^;ffi^-^tP':7^' jl^XMt l.T«lHliRT^75:j&^o fco LLC-MK2/F7/M62/ 
AlCSeV18+/AF-GFP^ViJASeV18+/AM-GFP^ii^$ii::^:»'&, M"^^ 
GFP««(DjliSl;^j£;OtD/5>^'m0$n7t (04 5) , F/Mj^^^« (LLC-MK2/F 
7/M62/A) ^fflV\ SeV18+/AF-GFP*fe«SeV18VAM-GFP?rm.o.i. 0.5 T^^^ 
, ZBmaS&B^^\Z^y:f^)>^h. 1/6.5^©7.5X BSA^jg-g-L (i^^i^ 

l&^m^t^iiZ.:^. SeVlSVAF-GFPTlO" GFP-ClU/inLiJj^±, SeV18+/AM-GFPT10' 
GFP-CIU/inLJJ^±(^'^^;V;^^|gtbTlH|JRnrtll?abofc (^1) , ip-fe. mXSY 



HI 








SeV18+/AF-GFP 


1.0X10' 


1.7X10* 


SeV18+/AM-GFP 


1.0X10' 


3.6X10' GFP-CIU/mL 
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LLC-MK2/F7/M62/A©M/F^^A;W1-m$fUffibfe:i-&, M/FM^^SISeV (Se 
V18+/AMAF-GFP) ©^7.^ ;i/X!^TO|sIiRHl*:'5:*^ofc. bjJi^b, F^^SSeV (Se 
V18+/AF-GFP) WMiJ^i^SSeV (SeV18+/AM-GFP) 0M#OS^fifc • 

Vi5±IBLLC-MK2/F7/M62mS:fiJffl J:©5MllgJc:|^'>;^xAT©MRtXFite^ 
(DnmX^fr'^^ttLrzo mt, FSe^^ABtf^-ls^fflbfepCALNdLw/FUneoinyc 
inBttite^ Mjt^^^ABtfC'ggffl LfcpCALNdLw/hygroMfShygromycinit 

-e^D, *ffl4 6 {It3«®X^-ATFjie^^ife7°^X5 F (pCALNdLw/F : pC 
ALNdLw©Swal1t-i' h(CMjt^^SA) ©neomycinii-ttjl^^^zeocin&ftjife^JC 
g#il^;to BP-fe, pCALNdLw/FSrSpeIRmcoT22IT?g'(bU*e^*'^tfifM- (5 
477bp) $:T;yp-:^mm^I&T:5[)-il, M^-r'5A>HSr^Dmb, QIAEXII Gel 
Extraction SystefflTML/yc, m^lZ. IWIpCALNdLw/F^XhoIlf^S'f, neomycinW 
mt^^^^^U^^m)^ (6663bp) ^igJlX^, Mfc:SpeIT^8lrbl761bp©if>^^ 
iHlJRL/fco Zeocinii#tta€^^«pcDNA3.1Zeo(+) (Invitrogen. Groningen, Nether 
lands) ^x>:/l/— h{Izeo-5' (5' - T CTCGAG TCGCTCGGTACGatggccaagttgaccagtg 
ccgttccggtgctcac-3V@a^J#-^ : 3 4) RZSzeo-3' (5'- AAT6CATG ATCAGTAAATTA 
CAATGAACATCGAACCCCAGAGTCCCGCtcagtcctgctcctcggccacgaagtgcacgcagttg-3' 

3 5) (DZUo^y^^-^—^mi^^XVCR^n^K QIAquick PGR Purificat 
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ion KitTlHliKUfcmhoIS.i^EcoT22ITmbTPi}bfc. Cti^zmom^^ 
^-1'y->>3>bpCALNdLw-zeoFS:f^ilUfco J^tCXhoI fragments ^M'lfjt^ 
'?^'^tim)^^m.^mX ^Ct "rpCALNdLw-zeoMJt^^^H Ufco 

<2) '\;uA-m®^p-->^ 

h7>;^7x:5'>'3>(C«LipofectAMINE PLUS reagent (Invitrogen, Groning 
en. Netherlands) S:^Vi::/D hzi-;i/Jc:|BiiO;^STffo^. IP'&OT0;Srj*$ 
tofco LLC-MK2/F7/M62«?^5xlO'' cells/dishT60inm'>i'- m FBS 
^^trD-MEMT24B#rBlJg*Lfeo pCALNdLw-zeoFS.tJCpCALHdLw-zeoM(>!)-etl-6tll Mg 

mipofectAMINE PLUS reagent Zul^mHa. ^SMJ^L^MTlS^^Pemetfeo 
1&mWi> ^46LipofectAMINE reagent ntil^fBSRZm^^M^^^:fSi\^^lHmiZ 

^MLrch(D^ (i^»T250jtiL) miavMm.ri5^mmmvrco nm^. fbsrz^ 

m^l^m^^^m^THm^2mmmLimW:> PBSTl lHl?Jfe?^bfcLLC-MK2/F7/M62 

. 96well:/l/-hti^5cells/well^Vi}S25cells/well(DfiJt9'&liTl^f^L, 500 
Aig/mLOzeocin (Gibco-BRL, Rockville, MD) ^^tJlOX FBSA D ®D-MEMTl!j 2 
ii^i&ai h fto W-ommf)^ e. J[^dto ^ a - > ?&6we 1 1 y h ^ b 

#6n75:98^n->lc-^V>T, MIf aj^tJCF®e©^^S^Western-blottingl? 

^^^P-^^lBwellT'^-hfcM^. St^3>7;i'X>h 
©^K^T, 5« FBS<£^ifMEMT#f?L/;tCre DNAU n >lf ii^^ilf 
^y9J'0^)V7. (AxCANCre) ^Sai to S (Saito. I. et al., Nucl. Acid 
. Res. 23, 3816-3821 (1995). Arai. T. et al.. J. Virol. 72. 1115-1121 (19 
98)) TMOI l-^Wk^^f^. 32'CT2SFBlig^:^, ^S±?f ^l^^bPBS TlIU 
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/m^ryy^VrSdS-thGE^n^tcm. mmii^RUmm^ (f236 : Segawa. H 
. et al., J. Biochem. 123, 1064-1072 (1998)) bTWestern- blotting 

mmm 2 s ] wmx^mseyo^^ jv^^nm^ ( 2 ) 

M/FM^^MSeV (SeV18+/AMAF-GFP) HilM 2 715^©^ P-> 

(Dwm^mibxmmhrzo w\t>. mmx^seYnm^(D?o lysate (hy>xy 
•oTco po iys&ie0mm\mmm2izmm<D:^mzm\^^&rF(D^o\z^^rc. llc- 

MK2mi& 5xI0« ceIls/dishT100iii]n©'>^-k{C^^, 24^TO«^, PLWUV-Va 

cTT^^mr n^PsM^^^fc (Moi 2) c mm^M.m^-^^mm^xmw^Ltc^ 

. HpSeV18+/AMAF-GFP. pGEM/NP, pGEM/P, pGEM/L, pGEM/F-HNS.UpGE 

WU^^n^nnuLg. Aus, Im, ^ng, 4/igRmMg/dish©ajtt?0pti-MEM 
\zmMV. Ug DNA/5/iLffi^©SuperFect transfection reagent ^XtlTjg^ 
^iSTlS^rBlM^, *||6tl{C3^ FBS^^tfOpti-MEM SmLfCAtl. 

tswx^mhtc. mmm:^Mm^^-^mm)kX2mtWh. 40 ^gM© Arac 

S:m.5/^g/inL©TrypsinS:-^t?MEMTig«L;tc 24l^r^^«^, 8.5x10" cells/d 
ishSfeDmC-MK2/F7/A^a»L> 40Mg/inL© AraCS.l^'7. 5 ;tig/mL ©Trypsin^ 

^mmx^\z2Bm'i'ox^m.hfco ^n<bomm.^B^\^. ^v^^fV^m./^ 

isha&}/tD© Opti-MEMlcJl^, n^mM^ ^UmK^MXhXYQ lysateSSiSL/^ 
. — :^T?fffelc:^D-->i^bfcSiHi}S<^24 weii:/l/-hfc!t*, m.Uuyy)\^3L 

>h©l^{CAxCANCre$MGI ^XWkh. mkmi°OX 2 Um^mi^tzMU^^mi^ 
tzo C©m{CSeV18+/AMAF-GFP0PO lysate§^200AtL/wellT h^>:^7x^^ 
>'3>L, 40//g/iDL© AraCRrX7.5/ig/mL©Trypsin^'^^5^jfl?i<&'g-^;/^ViMEM^ 
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^^Lftf)^ (04 8) , mz. ^P->#33 (LLC-MK2/F7/M62/#33) V\tp3 (Bi^ 

sag) (Dm^rw G¥v-cwmm±<Dmm^-^ jvTs'm'f-^^mi^-^ti. ^mmmt 
Lx^'^iz^mti:mm'v;^^tmm-^Mo iic-m2/?ym2<Dmm\zmzs¥nm 

^^^m\z$,^. (mxMm^M&'^^mxL) wmmB(Dm^^m7b^zm±\ff'r^ 
z.t\z^^x. mniK^msey(Dmm^^mizuorctmm-^nrzo 

)V7.(D±M^(DmX(D^wihn^rco LLC-MK2/F7/M62/#33^6well pla 
telzm^SlVX^mhtzo mt:J>y)lJi>h(D^mX'kxCA!iCTet:mi ixmPkh 
(LLC-MK2/F7/M62/#33/A) , mmm2X:X 2 Bmmmhtzc ^0^, SeV18+/AM 

AF-GFP=^Moi o.5«^b. mmm\z^m±m^muhmfci3.mm^mmLrco 
Mi\^Lrc±m\z-z)\,^xmtm^^}!btco mm2BB&M. mmi^xiQ' cium 
u±w )V7.timu-^nrc (049) , sfc, ciutHAu©^WA^w;n:?ab 

SeVm/AliAf-G¥?(D04 )VXM^^^R1-?CKX\ ;i/7>ge^Western-blo 
itiagXmUhrzo RT-PCRt*P2®^^5 BB (P2d5) O'^^jl/T.^fiJfflbfc. 
;VX^?^:die.©RNA©lElJRtSQIAaip Viral RNA Mini Kit (QIAGEN, Botliell, WA) 
^mmV. ^;fccDNAPS;d^^RT-PCR«SuperScript One-Step RT-PCR System (Gib 
co-BRL, Rockvilie, MD) ^fiJfflLT. mi^Xy^J>,thizmH<Dyn h^i-MZB 

m.<D:^mx.n-Drcc cdmmn'BLrMi-vcm'fy-c^-tvx. P3ie^±©F3208 

(5'-agagaacaagactaaggctacc-3V@B?!J## : 3 3) i:GFP-te^±©GFP-RV (5 
'-cagatgaacttcagggtcagcttg-3V@aj!l#-t : 3 6) , RDC|HlF3208i:HNjlfe^± 
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©R6823 (5'-tgggtgaatgagagaatcagc-3VSS^J#^: 3 7) OE*-&t>-&© 2«l 
TPCR^fr^it. SeV18+/AMAF-GFP(Z)ai^^«ijid^e>^2i$nfci:5fc, M#R 

a^^#55^e>^n-€^n644bps.m495bp<Diii|ii7&^ii^$nfe mso) o sevi 

8+/ A M-GFPS.t>'SeVl 8+/ A F-GFPjS^ ^m^VtchCDrit. ^n^tlfWi-^tl^iz ^ 
$ 0MB'?O)mmi!)^m^ ^ tl, f)^ f-SeVl 8V a M a F-GFP*^ ^(D'hOt^t^^-^ 

' Western-blot I ingll J; DSa»e>©TO<£fTo:'t. SeV18+/AMAF-GFP. SeVl 
8+/AM-GFP, SeV18+/AF-GFP:RrJCSeV18+GFP*M0I 3TLLC-MK2fciilfeL, ii^2 0 
WzMl^^B^VTco SDS-PAGE^. Wes tern-Blot ting&frVi, tnMini^^ triVirii^ 

mm 3 'RXJ^mmm 4 {Ci2«©:]&}*Tff o tc, SeVlS+Z am AF-GFP^^SanaT^MM 

BRiSFm^thizmm-^mrmtmrn-^ntc ^tti^^. ge» =bsevi8+/ am 

AF-GFP©:^jiT*§c:t*^«t^$nfc (0 5 1) . il®!^, SeV18+/AF-GFP^^ 

wm^ns'mBtmm-^n-f. sevisvAM-cFP^^mT-^iMgaio^maiJ^tiT, s 

eV18+GFPT«il^fc^T(D>:7^ jUXSaK/OWJ^tlfco 

[HJi^J 3 1 ] M/FMX^MSeVO 2 ^^J&ajiKt^ -S^SW^iW 
pi||j|^^S3gj^|^6<jtffo:fco BP-fe> SeV18+/AMAF-GFP^M0I 3mC-MK2M 

^U. »e<J{C (-0«lC) M±«&lHlitXb, HA^'tt^S'J^tfc (0 5 2) o 

SeV18+/AM-GFP©«^i:l^i;<, ^ 4 ^ Mzl^mr^OVit 

U5}?y— ATabSDosper Liposomal Transfection Reagent (Roche, Basel. Swit 
zerland) ^m^^nmhlto mt>. «ai±?flOOMLi:Dosper U.^uLl^m^lyM 
^"VlQ^^-^m^. 6 weliyi/-hJcn>7;i/X>h{Cig*b/cLLC-MK2iaKh^ 
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fi^$tl5® tC^U, SeV18+/AMAF-GFPi5^«©J§S±?*5()^ ^WfeOTMP 
IH4Wt?&^m^$n/j:;0^^fc (05 3) » &.±(Dm^^^. SeV18+/AMAF-G 

[^JS^aJ 3 2 ] M/FM^^S!SeVRmi:5^^^SeV©»:7 )V7.mmmm (in vi tr 

o) 

o 

lcJ;DJillB^?^#^, ^^^lOcmS^^-V-liiSlDaib, OM^^Dm■r 
tj-, mwM^B^. mn^^^y'ty hx-'Di^/vT-mt. mm^\i>-^yhx' 

U\zMib. ^^lt^p^X^lCT/h>VtL, ISininJiiL^^lC^s?):^. 0. 3ing papain/mLlC 

in strainer^at. m'b\zJ;:^mm^Mii>rc4t. m'^ii^\z\^Kyy'^ >ifLmm 
m©thic2rffofc. poly-L-lysine (PLL) coated 24 well plateC2 
xlQ'm^mxlO' celHMUxmm^mniy. 2BmzU/?mX^mSe^ (SeVlSV 
AMAF-GFP) RtJ^m^MSeV (SeV18+/AM-GFP) ^MOI 3Ti5^bfCo ^^36hr^ 
tC#Miill!a#M6<)-7-:^J-T-*?>MAP2T^fegE^fe<&fTV\ CFP^^USa (SeV^^ 

mm) tm^^vxmmmm(DmMm^rco 
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6^m4:% paraforinaldehydeTM^H^L', PBST?fe#^, 2X©normal goat serum 
^-^tfPBS^^S^ffiliT^MTeOi^FBlBIockingSrffofc. l/200fc#|RbfeAnti-MA 
P2^# (Sigma, St. Louis, MO) ^ZTCHZQ^mRJt^L. PBSTi5fe#^, 1/200(C# 
^btzH^^W (goat anti mouse IgG Alexa568 : Molecular Probes Inc., Buge 
ne, OR) ^ZlWZO^mKmvrc. PBSTfifcm m^mUm m IRB-SLRilelc 
a. Wetzlar, Germany) T, 

M/FM^^MSeV (SeV18+/AMAF-GFP) Riyqu^^MSeV (SeV18+/AM-GFP) (DM 
#fc*3l.iT, MAP2^^tm©^a^:^^:*OT^c:littT^of^: (0 5 4) o IiJ"^, il 

o 

mmms 3] W¥mx^msemxMx^msey(D^^)i:y(.mm^nm (in vivo 

) 

in viyol^om^m^Wmi^rco W¥mX^mSeN (SeV18+/AMAF-GFP) RlMX 
^mSeV (SeV18+/AM-GFP) 5mL (1 X 10» p. f. u./ml) 0fe#Jtg^(c 

mvfto WLytmrnmrrmmv. G??(Dmmim\z^y)mmmmm^Lrco w 

FM^^SSeV (SeV18+/AMAF-GFP) StAl^^SSeV (SeV18+/AM-GFP) (DM^Z 
*ViT. &^WScD±35cm^t:feUT> ^< ©^14m>&^li^$n;t (0 5 
5) , IiJ-fe, M/Fi^:^^S'SeVB:mi^5I^MSeVtt)fcin vivolc:feViT^^WJ5:Jte 

IJ^eLaiNHIISSfiJffibTfmiillL/;^. *fcn>HP-;i/<i:bT, #JlPMSeV (5^^S : 
SeV18+GFP) (^m^Jto) S.^J^'^^MSeV (SeV18+/AF-GFP) {COV^TPlBttC 
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-So m^zBtt. CV-liH«l.i(SHeLa«<£2.5xlO* cells/veil (IOOmL/wcH 

) T96weii phteizmt^mLtco ^mizimmmthizm FBs^tt^mu^m 

fflbfcc 2Ammm^. l% ISk^^tSMmr^^LtcSenmn, SeV18+/AF-GFP, 
SeVl 8+/ AM-GFP^Vi SeVl 8V AM A F-GFP^Jg<£5 u L/we 1 1 T^JP 6 

mfBm^ ^ jvxm^^tsi^m^m'^. v^s^^i^m^ mmmizm^m^tc. mm 

3 S^{cS«±?f^1t>yU>i5?'b, Cytotoxicity Detection Kit (Roche. Base 
1. Switzerland) S:fiJfflbTKitl;:Eic©;^fettJ!oTmfS*14(D«<£ff ofc 

o mumseYtiti^T^t. lim^mm^'f-^^^'r^^tr (sevis+ZAP-cFPs 

lKSeV18+/AM-GFPic;feViT) SaM§tt©MW^«9, il OM:X^i^a^-&t>1t 
^Z.fV (SeV18+/AMAF-GFPfc43ViT) 
fz (05 6) o 

t/uam^b. iEizmmm^<Dmmvftm^<Dm^'^^^mA^^i$^-'T!^ 
timm-^n^tztb. m^\zMhxwm^(D{}>:/3i\^yA^'f'mx^^^-thr^m 

Xh^o i^\zifmmz^y)m^-^n^<i' ^-\t. in vivo ^^XS ex vivo \Z^ 

\-y^mBF^^m^^^^-t.\^xWi^tmmi)m^-^n^o 
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o 

ism. 
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10. umm^ii^mm^^i!)^. "ty^-f^^jiy^um^moG^^. tii6> ^^xs 
^sfT 5 »o^fi#{cm^jj, snfcMjtfi^jos^^-r -s^^TTSSi^s^-e-s 

13. ^a^^Stt^SHNjte^^&t, •fe>y'f':7^;i/XHN^aM®A262, G264, ^ 

^uum^^u^n^rimi-^n^'>fi<hhi-oQ^y%jm%mzim^ 

14. (-)mA^^;i/7.^^i$'-75?. ^^\zmi:.-a/^tz.mm.^=^\z^m^'^ 
^■r^(-)iiRNA»>^jpxpsaK©75/mM/0«Mo75y^icfiii$nfe^ 

16. Lfie^©^^*?, •fe>^'t''^^;i/:^LgeM®N1197:feJ;(yt/^75:mi795fc 
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2 0 . m^m 7 e> 1 9 ©vi-rn*^fciB«©;^^tc o M)g$n:t, fe^^j^^^tg 

2 1. m^m;t(-)mRNA»^^;ux-ea&oT, ^tg69MgeK^wr55&^. ^C7.f;W 

2 2. TIB (a) 5&ie> (d) i!)^^f3:^m<i:r)m^-^n^(}>fSi< thl-o(DiSLn^ 

m-t^U^mPi (-) ^RNA*^ ^ ;P7.c 

®eK©G69, T116. :}3i;tJ?A1837!>^e,?^2)pJ;Dil*^$tlSi!>:^<^:'bl-S)©75 
Nma®OA262, G264, *3.i;rJCK46lj&ie)J^5PJ: Dil4R^n§iI>J5:< t'fe 1 o©T 

(d) m^y-ovxoyy A\zn'-\i-^n^im&mzii^^x. ±y^-t^^ 
m&momi9i^^wt.rzmim07^ym.i^^^^ ^tm<D (-) ^rnao .^• ;^7.Mll 
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2 3. {p'UKth (a) i^^XS (b) ©ttK^^frs, tt^li2 2 {CfB^©':?^ 
2 4. /!»^i:<i:t) (c) ^5^0^' (d) ©ttK^^-TS, M^^2 2 tsBm©'^^ 
2 5. (a) (d) ©ifeXOttS^W-TS^ it^Tg2 2 fc8B^©^7^;WX. 

2 7. x/W^®S®>&^MST-SS, lt*]S2 6CTife©^^;i/;^o 
e>2 9a)ViTti;?)^iwiBa®toJfe;^^7^;i/;^, 

3 2. ]teT#AtC*3ViT':>^;i/7.^^AUfcillH»e>©'5'^;i/Xilligti^ (VLP) 

3 3. m^m2 17!}^^3 2 0i^irtif)^zmwi(Dm^^^'y^ji:^^io' cwmm 
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<220> 

<223> Description of Artificial Sequence: artificially 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

cggccgcaga tcttcacg 18 

<210> 4 
<211> 39 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 

gaaacaaaca accaatctag agagcgtatc tgacttgac 39 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 18 

ctagctcgcg attaattaat ttaaatacct ggtg 34 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<4Q0> 19 



gttctatctt cctgactcta tagacctgga cacgcttac 



39 



<210> 20 



<211> 39 



<212> DNA 



<213> Artificial Sequence 



wo 03/025570 



11/19 




PCT/JP02/09558 



<220> 
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<223> Description of Artificial Sequence: artificially 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 
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<210> 32 
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<213> Artificial Sequence 
<220> 
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synthesized sequence 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 33 

agagaacaag actaaggcta cc 

<210> 34 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

tctcgagtcg ctcggtacga tggccaagtt gaccagtgcc gttccggtgc tcac 

<210> 35 

<211> 85 
<212> DNA 

<213>"Artif icial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

aatgcatgat cagtaaatta caatgaacat cgaaccccag agtcccgctc agtcctgctc 60 

ctcggccacg aagtgcacgc agttg 85 

<210> 36 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

cagatgaact tcagggtcag cttg 24 

<210> 37 
<211> 21 

<212>'DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

tgggtgaatg agagaatcag c 21 

<2I0> 38 
<211> 16 
<212> PRT 

<213> Sendai virus 
<400> 38 

Lys Ala Cys Thr Asp Leu Arg He Thr Val Arg Arg Thr Val Arg Ala 
15 10 15 
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a single general inventive concept. 
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